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• HS-C 2 MS FAMILY 



NAME 


PIN 


FUNCTION 


PAGE 


TC40H000P 


14 


QUAD 2-INPUT NAND GATE 


6 


TC40H002P 


14 


QUAD 2-INPUT NOR GATE 


8 


TC40H004P 


14 


HEX INVERTER 


10 


TC40H008P 


14 


QUAD 2-INPUT AND GATE 


12 


TC40H010P 


14 


TRIPLE 3-INPUT NAND GATE 


14 


TC40H011P 


14 


TRIPLE 3-INPUT AND GATE 


16 


TC40H020P 


14 


DUAL 4-INPUT NAND GATE 


18 


TC40H021P 


14 


DUAL 4-INPUT AND GATE 


20 


TC40H027P 


14 


TRIPLE 3-INPUT NOR GATE 


22 


TC40H032P 


14 


QUAD 2-INPUT OR GATE 


24 


TC40H042P 


16 


BCD-TO-DECIMAL DECODER/DRIVER 


26 


TC40H051P 


14 


DUAL AND-OR-INVERT GATE 


28 


TC40H074P 


14 


DUAL "D" TYPE FLIP FLOP 


30 


TC40H076P 


16 


DUAL J-K FLIP FLOP 


33 


TC40H107P 


14 


DUAL J-K FLIP FLOP 


35 


TC40H138P 


16 


3-TO-8 LINE DECODER/MULTIPLEXED 


38 


TC40H139P 


16 


DUAL 2-TO-4 LINE DECODER/MULTIPLEXER 


41 


TC40H153P 


16 


DUAL 4-TO-l LINE DATA SELECTOR/MULTIPLEXER 


43 


TC40H155P 


16 


DUAL 2-TO-4 LINE DECODER/DEMULIPLEXER 


45 


TC40H157P 


16 


QUAD 2-TO-l LINE DATA SELECTOR/MULTIPLEXER 


48 


TC40H158P 


16 


QUAD 2-TO-l LINE DATE SELECTOR/MULTIPLEXER 


48 


TC40H164P 


14 


8-BIT SHIFT REGISTER (S-I.P-0) 


51 


TC40H166P 


16 


8-BIT SHIFT REGISTER (P-I.S-0) 


54 


TC40H174P 


16 


HEX "D" TYPE FLIP FLOP 


58 


TC40H175P 


16 


QUAD "D" TYPE FLIP FLOP 


61 


TC40H192P 


16 


SYNCHRONOUS BCD UP /DOWN COUNTER 


63 


TC40H193P 


16 


SYNCHRONOUS BINARY UP /DOWN COUNTER 


63 


TC40H240P 


20 


OCTAL BUFFER/DRIVER/RECEIVER 


68 


TC40H241P 


20 


OCTAL BUFFER/DRIVER/RECEIVER 


68 


TC40H242P 


14 


QUAD BUS TRANSCEIVER 


71 


TC40H243P 


14 


QUAD BUS TRANSCEIVER 


71 


TC40H244P 


20 


OCTAL BUFFER/DRIVER/RECEIVER 


69 


TC40H245P 


20 


OCTAL BUS TRANSCEIVER 


73 


TC40H273P 


20 


OCTAL "D" TYPE FLIP FLOPS 


75 


TC40H365P 


16 


HEX BUS DRIVER 


77 


TC40H366P 


16 


HEX BUS DRIVER 


77 


TC40H367P 


16 


HEX BUS DRIVER 


79 


TC40H368P 


16 


HEX BUS DRIVER 


79 


TC40H373P 


20 


OCTAL "D" TYPE LATCHES 


82 


TC40H374P 


20 


OCTAL "D" TYPE FLIP-FLOPS 


84 


TC40H375P 


16 


QUAD 4-BIT LATCH 


86 


TC40H386P 


14 


QUAD 2-INPUT EXCLUSIVE OR GATE 


88 


TC50H000P 


16 


HEX BUFFER 


90 


TC50H001P 


16 


HEX BUFFER 


90 



UNDER DEVELOPMENT 



NAME 


PIN 


FUNCTION 


TC40H076AP 


16 


DUAL J-K FLIP FLOP (EDGE TRIGGER) 


TC40H107AP 


14 


DUAL J-K FLIP FLOP (EDGE TRIGGER) 


TC40H147P 


16 


10-LINE- TO-4-LINE PRIORITY ENCODER 


TC40H148P 


16 


8-LINE-TO-3-LINE PRIORITY ENCODER 


TC40H151P 


16 


l-OF-8 DATA SELECTOR/MULTIPLEXER 


TC4 OH160P 


16 


SYNCHRONOUS 4-BIT DECADE COUNTER 


TC40H161P 


16 


SYNCHRONOUS 4-BIT BINARY COUNTER 


TC40H162P 


16 


SYNCHRONOUS 4-BIT DECADE COUNTER 


TC40H163P 


16 


SYNCHRONOUS 4-BIT BINARY COUNTER 


TC40H194P 


16 


4-BIT BIDIRECTIONAL UNIVERSAL SHIFI REGISTER 


TC40H259P 


16 


8-BIT ADDRESSABLE LATCH 


TC40H390P 


16 


DUAL DECADE COUNTER 


TC40H393P 


14 


DUAL 4-BIT BINARY COUNTER 




INTEGRATEDCIRCUIT 






TECHNICAL DATA 



HS-C 2 M0S IC 



The surpassing features of CMOS are low power consumption, high noise 
immunity, wide range of operating voltage, large fan-out for CMOS to CMOS, 
and ability of high integration. On the other hand, however, its demerit 
is that the switching speed is lower than that of TTL. 

To compensate this demerit, TOSHIBA has released a high speed CMOS under the 
name of HS-C 2 MOS TC40HOOOP series since 1979. 

In this new logic series, the conventional CMOS has been improved for 
the switching speed by the following methods; 

(1) Improvement on process parameters 

(2) Improvement on circuit construction 

r 



(3) Improvement on pattern layout 

Through these improvements, the propagation delay time has been 
decreased to about 1/5 of the conventional time as shown in Fig. 1 and 2. 

2 

Fig. 3 shows a comparison among TTL, LS-TTL, conventional C MOS , and 
HS-C 2 MOS on the maximum oscillating frequency of the ring oscillator in 
the gate IC. Also, it shows that HS-C 2 MOS is approximately of the same 
as TTL in the characteristics of oscillator. 

Fig. 4 shows a comparison between the input frequency vs. the current 
consumption in J-K flip-flop circuit. In case of the frequency under 10 - 
20 MHz, HS-C 2 M0S is smaller than LS-TTL in the power consumption. This is 
a major merit for operation. 




1 



t/oihiba 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



Basically, HS-C 2 MOS has the same designation as TTL or LS-TTL, 
in the lower three digits of the simbol by functions, and they have 
the lead-pins arranged in the same allocation. 

Fig. 5 indicates a comparing list of various logic ICs in 
electrical characteristics. 

On reliability including latch up, electrostatic durability, etc., 
it has been confirmed that HS-C^MOS logic series can stand comparison 
with the conventional CMOS logic series. 

Described in this technical data are the electrical characteristics 
o 

of the high speed C MOS logic series containing the features mentioned 
above. 



2 



TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 



TECHNICAL DATA 

Fig. 1 




"20 40 60 80 ' 100 ' 120 ' 140 



Load Capacitance - CL(pF) 

TOSHIBA CORPORATION ~ 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



Fig. 3 



40- 



30- 



20- 



10- 



LSTTL 



TTL 



Check Point 



TOSHIBA 

HIGH-SPEED C 2 MOS TC40H000P 




TOSHIBA 

STANDARD C 2 M0S TC4011UBP 



10-, 



Fig. 4 



—t 1 1 1 1 1 1 ! 1 1 1 

8 10 12 14 16 18 



Supply Voltage V DD , V C C (V) 



0.1 



0.01 




1 ' — 1 1 ' 1 ' "I 

100 



Input Frequency fiN (MHz) 

"TOSHIBA CORPORATION 



INTEGR ATEDC I RCUIT 

TECHNICAL DATA 



Fig. 5 

Comparison of Logic IC (2- Input NAND GATE) 



Parameter 


HS-C 2 MOS 


B-type CMOS 


UB-type CMOS 


TTL 


LSTTL 


DC Supply Voltage 


2 ^ 8V 


3 * 18V 


3 ^ 18V 


5 ± 5% V 


5 ± 5% V 


Operating 

Temperature 


-40 85°C 


-40 ^ 85°C 


-40 ^ 85°C 


-v. 70°C 


-v. 70°C 


Switching Time 


15 ns 


125 ns 


60 ^ 100 (ns) 


10 ns 


5 ns 


Low Level 
Output Current 
VDD i V C C=5V 


0.8 mA 


0.44 mA 


0.44 mA 


16 mA 


8 mA 


Power Dissipation/ 
VDD=VCC= 5V Gate 


1 . mW 
(f IN =lMHz) 


1.0 mW 
(f IN =lMHz) 


1.0 mW 
(flN=lMHz) 


10 mW 


2 mW 


Noise 


Good! 


Excellent! ! 


Excellent ! ! 


Poor 


Poor 


Latch up 


Yes 


Yes 


Yes 


No 


No 


v IN" v OUT 

Characteristics 

(Ta=25°C) 


5V - 

H 

O 
> 


/ DD =5V 




V 
5V - 

O 
> 


DD=5V 




V 
5V- 


)D=5V 




15 V " 

H 


V CC =5V 

"\ 


35 V- 
g 


V CC =5V 










H 

O 
> 




L 




3 2'.5V 
V IN 


2\ 5V 
ViN 




)_ 2'.5V 
ViN 


( 


l.'4V 
V IN 


1.4V 
ViN 



TOSHIBA CORPORATION 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H000P 
SILICON MONOLITHIC 



TENTATIVE 

TC40HOOOP QUAD 2-INPUT NAND GATES 
PIN CONNECTION 



Unit in mm 



V DD 4A 4B 4Y 3A 3B 3Y 

ezi nn an fm Eci fri m 




LU LU Lil LAJ LU LAJ LzJ 

IA IB 1Y 2A 2B 2Y V ss 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


VDD 


VSS-0.5^VSS+10 


V 


Input Voltage 


VlN 


V ss -0.5^V DD +0.5 


V 


Output Voltage 


VOUT 


Vss-0.5^Vdd+0.5 


V 


Input Current 


: IN 


+ 10 


mA 


Power Dissipation 


PD 


300 


mW 


Storage Temperature 


Tstg 


-65^150 


°C 


Lead Temperature/Time 


Tsol 


260°C-10sec 



14 13 12 II 10 9 




TOSHIBA 



TRUTH TABLE 



INPUTS 


OUTPUT 
Y 


A 


B 


L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


H 


L 



CIRCUIT DIAGRAM 



INPUTS 



Bo- 




-O V 



DC 



-O OUTPUT Y 



-O V 



SS 



* With all inputs and protec- 
tion circuit contained. 



RECOMMENDED OPERATING CONDITIONS (V ss =0V) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


VlN 









VDD 


V 


Operating Temperature 


T opr 




-40 




85 


°c 



6 



TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H000P 



ELECTRICAL CHARACTERISTICS (Vg S =O.OV) 



ITEM 


•J I I1DUL 


TEST 
CONDITION 


vdd 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V H 


| x out| <iuA 

Vtim=Vcc Vnn 


5 


4.95 


- 


4.95 


5.0 


- 


4.95 


- 


V 


Low Level Output 
Voltage 


V OL 


| l0UT | <luA 
V IN= V DD 


5 




0.05 




0.0 


0.05 




0.05 


High Level Output 
Current 


I 0H 


V OH =4.6V 
VIN=VSS,VDD 


5 


-0.52 




-0.44 






-0.36 




mA 


Low Level Output 
Current 


%, 


V OL =0.4V 
VlN= v DD 


5 


1.4 




1.1 






0.8 




Input 
Voltage 


High Level 


VlH 


|IOUT| <1uA 
V OUT=0.5V 
V0UT=4 . 5V 


5 


4.0 




4.0 






4.0 




V 


Low Level 


V IL 


5 




10 






1.0 




1.0 


Input 
Current 


High Level 


IlH 


V IH=5.0V 
VlL=0.0V 


5 




0.3 




10-5 


0.3 




1.0 


MA 


Low Level 


IlL 


5 




-0.3 




10-5 


-0.3 




-1.0 


Quiescent Supply 
Current 


I DD 


*V IN =V SS ,V DD 


5 




2.0 




ID" 3 


2.0 




10.0 


HA 



* All valid input combinations 

SWITCHING CHARACTERISTICS (Ta=25°C, V ss =0.0V, C L =15pF) 



ITEM 


SYMBOL 


TEST 
CONDITION 


V DD(V) 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 


Fig. 1 


5 




28 


40 


ns 


Output Fall Time 


tof 


Fig. 1 


5 




16 


30 


Propagation 
Delay Time 


Low-High 


tpLH 


Fig. 1 


5 




19 


26 


ns 


High-Low 


'pHL 


5 




14 


21 


Propagation 
Delay Time 


Low-High 


tpLH 


Fig. 2 


5 




13 


20 


High-Low 


tpHL 


5 




15 


23 


Input Capacitance 


ClN 








5 




pF 



SWITCHING TIME TEST CIRCUITS 



Fig. 1 



Vdd 



Fig. 2 



PG 



INPUTS 



V DD 
o 



OUTPUT 



PG 



INPUTS 



0> 



OUTPUT 



TOSHIBA CORPORATION 
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I NTEGR ATED C I RCU I T 

TECHNICAL DATA 



"A 



C^MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H002P 
SILICON MONOLITHIC 



TENTATIVE 

TC40HOO2P QUAD 2-INPUT NOR GATES 
PIN CONNECTION 



V DD 4Y 4B 4A 3Y 3B 3A 

fh ni pi nn Hoi m fi 



5 







IaJ LU LU LiJ LU \U LzJ 

1A IB 2Y 2A 2B Vss 



1Y 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V S s-0.5o,Vss+10 


V 


Input Voltage 


ViN 


V S s-0.5^V D D+0.5 


V 


Output Voltage 


VOUT 


V S s-0.5^V D D+0.5 


V 


Input Current 


Tin 


±10 


mA 


Power Dissipation 


pd 


300 


mW 


Storag Temperature 


T stg 


-65VL50 


"C 


Lead Temperature/ 
Time 


T sol 


260°C-10sec 




TRUTH TABLE 



INPUTS 


OUTPUT 
Y 


A 


B 


L 


L 


H 


L 


H 


L 


H 


L 


L 


H 


H 


L 



CIRCUIT DIAGRAM 



Ao- 



Bo- 



4 



-o V DD 



_o OUTPUT Y 



-O v ss 



* With all inputs and protec- 
tion circuit contained. 



RECOMMENDED OPERATING CONDITIONS (V ss =0.0V) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


V D D 




2.0 




8.0 


V 


Input Voltage 


ViN 









VDD 


V 


Operating Temperature 


T opr 




-40 




85 


'c 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H002P 



ELECTRICAL CHARACTERISTICS (V ss =O.OV) 



ITEM 


SYMBOL 


TEST 


v D d 

(V) 


-40° C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V 0H 


\ 1 OVT\ <lyA 
V IN=V S S 


5 


4.95 




4.95 


5.0 


- 


4.95 




V 


Low Level 
Output Voltage 


Vol 


| x out| <iuA 

VlN=Vss,VDD 


5 








0.0 


0.05 




0.05 


High Level 
Output Current 


I 0H 


V H=A.6V 
VlN=VSS 


5 


-0.52 




-0.44 






-0.36 




mA 


Low Level 
Output Current 


!0L 


V OL =0.4V 
VlN= v SS, V DD 


5 


1.4 




1.1 






0.8 




Input 
Voltage 


High Level 


Via 


\ 1 OVt\ <lpA 
VOUT=0 . 5V 
VoUT=4 . 5V 


5 


4.0 




4.0 






4.0 






Low Level 


V IL 


5 




1.0 






1.0 


- | 1.0 




Input 
Current 


High Level 


IlH 


V IH=5.0V 
Vil=0.0V 


5 




0.3 




10- 5 


0.3 




1.0 


uA 


Low Level 


IlL 


5 




-0.3 




-10-5 


-0.3 




-1.- 


Quiescent Supply 
Current 


I DD 
1 


* V IN=V SS) V DD 


5 




2.0 




-10-3 


2.0 




LO.O 


yA 



* All valid input combinations 



ITEM 


SYMBOL 


TEST 
CONDITIONS 


V DD(V) 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 


Fig. 1 


5 




23 


37 


ns 


Output Fall Time 


tof 


Fig. 1 


5 




17 


37 


Propagation 
Delay Time 


Low-High 


tpLH 


Fig. 1 


5 




IS 


27 


ns 


High-Low 


tpHL 


5 




17 


25 


Propagation 
Delay Time 


Low-High 


tpLH 


Fig. 2 


5 




18 


27 


High-Low 


tpHL 


5 




13 


20 


Input Capacitance 


C IN 






5 




pF 



SWITCHING TIME TEST CIRCUITS 



Fig. 1 



PG 



INPUTS 




Fig. 2 



Vdd 



OUTPUT 

— ° 



INPUTS 




OUTPUT 
— o 



TOSHIBA CORPORATION 
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10 



INTEGR ATEDC I RCUIT 

TECHNICAL DATA 



"C^HOS" DIGITAL INTEGRATED CIRCUIT 
TC40H004P 
SILICON MONOLITHIC 



TENTATIVE 

TC40H004P HEX INVERTERS 
PIN CONNECTION 







Un it in mm 



VDD 6A 6Y 5A 5Y 4A 4Y 

eh nn m p Epi fi m 



L^J] L^b L^b 



\i] LiJ 111 Lil lil LAJ LU 

1A 1Y 2A 2Y 3A 3Y V SS 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


VDD 


V SS-0.5^ V SS+10 


V 


Input Voltage 


VlN 


V ss -0.5^V DD +0.5 


V 


Output Voltage 


v OUT 


V ss -0.5^V DD +0.5 


V 


Input Current 


Tin 


±10 


mA 


Power Dissipation 


p D 


300 


mW 


Storage Temperature 


T stg 


-65^150 


°C 


Lead Temperature/ 
Time 


T S ol 

1 1 


260°C-10sec 


CIRCUIT DIAGRAM 










TOSHIBA 




INPUT Ao- 



-O V DD 



H 



IE H 



-O OUTPUT Y 



,V SS 



* With all inputs and protectior 
circuit contained. 



RECOMMENDED OPERATING CONDITIONS (V ss =0.0V) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN . 


TYP. 


MAX. 


UNIT 


Supply Voltage 


Vdd 




2.0 




8.0 


V 


Input Voltage 


VlN 









v D d 


V 


Operating Temperature 


T opr 




-40 




85 


°C 



TOSHIBA CORPORATION 




INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H004P 



ELECTRICAL CHARACTERISTICS (V ss =O.OV) 





SYMBOL 


TEST 
CONDITION 


v D d 

(V) 


-40°C 


25°C 


85°C 


UNIT 


ITEM 


MIN. 


MAX. 


MIN. 


TYP . 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V 0H 


| : OUT| <lpA 
V IN= V SS 


5 


4.95 


_ 


4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


V OL 


1 Idttt 1 <1 1 1 A 

UUl pi |Jr\ 

V IN=Vdd 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


X 0H 


Vqh=4 . 6V 
V IN=VSS 


5 


-0.52 




-0.44 






-0.36 


— 


mA 


Low Level 
Output Current 


X 0L 


V 0L=0.4V 
VIN=Vdd 


5 


1.4 




1.1 






0.8 




High Level 
Input Voltage 


via 


|IOUT|<lyA 
V OUT=0.5V 
VoUT=4 . 5V 
V IN= V SS. V DD 


5 


4.0 




4.0 






4.0 




V 


Low Level 
Input Voltage 


V IL 


5 




1.0 






1.0 




1.0 


Input 
Current 


High Level 


m 


V IH=5.0V 


5 




0.3 




10-5 


0.3 




1.0 


uA 


Low Level 


in 


v IL=0.0V 


5 




-0.3 




10-5 


-0.3 1 - 


-1.0 


Quiescent Supply 
Current 


I DD 


*v IN =v ss ,v DD 


5 




2.0 




10-3 


2.0 




LO.O 


uA 



*A11 valid input combinations 

SWITCHING CHARACTERISTICS (Ta=25°C, Vss=0.0V, CL=15pF) 



ITEM 


SYMBOL 


TEST 
CONDITION 




MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor Fig- 1 


5 




14 


30 


ns 


Output Fall Time 


tof 


Fig. 1 


5 




11 


30 


Propagation 
Delay Time 


Low-High 


tpLH 


Fig. 1 


5 




15 


20 


ns 


High-Low 


tpHL 


5 




13 


20 


Input Capacitance 


ClN 






5 




pF 



SWITCHING TIME TEST CIRCUITS 



Fig. 1 



PG 



vdd 



OUTPUT 
— o 



11 




INTEGRATEDCIRCUIT 



TECHNICAL DATA 



TENTATIVE 

EC40HOO8P TRIPLE 3- INPUT AND GATES 
PIN CONNECTION 



V DD 4A 4B 4Y 3A 3B 3Y 

EZ1 151 El fill Eol [71 fH 





LU LiJ LU LU lil Lil LzJ 



1A 



IB 1Y 2A 2B 2Y V ss 



MAXIMUM RATINGS 



"C^MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H008P 
SILICON MONOLITHIC 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


VDD 


V SS -0.5^V SS +10 


V 


Input Voltage 


VlN 


V ss -0.5-W ss +0.5 


V 


Output Voltage 


V ( )UT 


V SS -0.5^V ss +0.5 


V 


Input Current 


X IN 


+10 


mA 


Power Dissipation 


PD 


300 


mW 


Storage Temperature 


T stg 


-65^150 


°C 


Lead Temp. /Time 


Tgol 


260°C-10sec 



Unit in mm 



14 13 12 n 10 9 8 




Q15 , 
Q25-0.10 



TOSHIBA 



TRUTH TABLE 



INPUTS 


OUTPUT 


B 


A 


Y 


L 


L 


L 


L 


H 


L 


H 


L 


L 


H 


H 


H 



CIRCUIT DIAGRAM 



H 



AO- 



INPUTS 



Bo- 



-oV- 



DD 



_0 OUTPUT Y 



-oVgg * All inputs are equipped 
with protection circuit. 



RECOMMENDED OPERATING CONDITIONS (Vss=0.0V) 



ITEM 


SYMBOL 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


V IN 









VDD 


V 


Operating Temperature 


T opr 




-4.0 




85 


°c 



12 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H008P 



ELECTRICAL CHARACTERISTICS (V ss =O.OV) 



ITEM 


SYMBOL 


TEST 
CONDITIONS 


v D d 

(V) 


-40°C 


25°C 


85°C 




MIN. 


MAX. 


MIN. 


TYP . 


MAX. 


MIN . 


MAX. 


UNIT 


High Level 
Output Voltage 


V OH 


| I OUT|<lpA 
VlN=VDD 


5 






4 . J D 


J . u 




4 . 95 
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L 


L 


H 


H 


L 


L 


L 


L 


H 


L 


H 


L 


H 


L 


L 


H 


H 


L 


H 


H 


H 


L 



CIRCUITS DIAGRAM 



INPUTS 



Ao- 



B o- 



C O- 



* All input 
with pro 



tection circuit. ' — • 



-°v DD 



-o OUTPUTS Y 



-o v SS 



RECOMMENDED OPERATING CONDITIONS (V ss =0V) 



ITEM 


SYMBOL 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


VlN 









VDD 


V 


Operating Temperature 


T opr 




-40 




85 


°C 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



ELECTRICAL CHARACTERISTICS (V S S=O.OV) 



ITEM 


SYMBOL 


TEST 
CONDITIONS 


V DD 
(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V H 


[IOUT| <lyA 
^IN = SS 


5 


4.95 


_ 


4. 95 


5.0 


_ 


4.95 




V 


Low Level 
Output Voltage 


Vol 


^OUtI <luA 
V IN= V SS» V DD 


5 




0.05 




0.0 


0.05 




. 


High Level 
Output Current 


I 0H 


Vqu=4 . 6v 
V IN= V SS 


5 


-0.52 




-0.44 






-0.36 




mA 


Low Level 
Output Current 


*0L 


V OL =0.4V 
V IN= V SS> V DD 


5 


1.4 




1.1 






0.8 




Input 
Voltage 


High Level 


VlH 


I lOUT [ <luA 
V OUT=0.5V 
V0UT=4 . 5V 


5 


4.0 




4.0 






4.0 




V 


Low Level 


V IL 


5 




1.0 






1.0 




1.0 


Input 
Current 


"H" Level 


IlH 


V IH=5 . OV 


5 




0.3 




10-5 


0.3 




1.0 


uA 


"L" Level 


r n 


VlL=0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Ouiescent Supply 
Current 


l DT> 


*Vin=Vss,Vdd 


5 




2.0 




10-3 


2.0 




10.0 


yA 



* All valid input combinations 

SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0.0V, CL=15pF) 



ITEM 


SYMBOL 


TEST 
CONDITIONS 


V DD(V) 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 


Fig. 1 


5 




20 


40 


ns 


Output Fall Time 


tof 


Fig. 1 


5 




20 


40 


Propagation 
Delay Time 


(L-H) 


tpLH 


Fig. 1 


5 




20 


40 


ns 


(H-L) 


tpHL 


5 




23 


50 


Propagation 
Delay Time 


(L-H) 


tpLH 


Fig. 2 


5 




20 


40 


(H-L) 


tpHL 


5 




15 


30 


Input Capacitance 


ClN 






5 




pF 



SWITCHING TIME TEST CIRCUITS 



Fig. 1 








Fig. 2 



VDD 
o 





INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C2 M0 S" 



TENTATIVE 

TC40H032P QUAD 2-INPUT OR GATES 
PIN CONNECTION 




V DD 4A 4B 4Y 3A 3B 3Y 

nn m im fin m rti m 







lil LU UJ LiJ LU LU LzJ 

IB 1Y 2A 2B 2Y V SS 



1 A 



MAXIMUM RATINGS 



DIGITAL INTEGRATED CIRCUIT 

TC40H032P 
SILICON MONOLITHIC 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


VDD 


Vss-o.s^ss+io 


V 


Input Voltage 


VlN 


V SS-0.5^ V DD+0.5 


V 


Output Voltage 


V OUT 


V ss -0.5^dxh-0.5 


V 


Input Current 


r IN 


+ 10 


mA 


Power Dissipation 


Pd 


300 


mW 


Storage Temperature 


T stg 


-65^150 


°C 


Lead Temp. /Time 


T S ol 


260°C-10 sec 





Un it in mm 



. rp ^V^P r 


^ t t 


6.5MAX. 


yvRi.o 




#12 3 


"TIT ,, 




u.5±0.15 



0.15 
0.35-010 



TOSHIBA 



TRUTH TABLE 



INPUTS 


OUTPUT 


A 


B 


Y 


L 


L 


L 


H 


L 


H 


L 


H 


H 


H 


H 


H 



CIRCUIT DIAGRAM 



Ac- 



INPUTS 



B o- 




-O V DD 



-o OUTPUT Y 



-o Vss 



RECOMMENDED OPERATING CONDITIONS (V ss =0.0V) 
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ITEM 


SYMBOL 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


Vdd 




2.0 




8.0 


V 


Input Voltage 


VlN 









VDD 


V 


Operating Temp. 


T opr 




-40 




85 


°C 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H032P 



ELECTRICAL CHARACTERISTICS (V ss =O.OV) 



ITEM 


SYMBOL 


TEST 
CONDITIONS 


DD 
(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP . 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V 0H 


^OUTl <lpA 
^IN=VSS t^DD 


5 


4.95 


- 


4.95 


5.0 


- 


4.95 


- 


V 


Low Level 
Output Voltage 


V 0L 


1 ^OUT ! <lpA 
V IN=V SS 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I 0H 


VriH=4 6V 
Un ^ • u v 

v IN=Vss. v DD 


5 


-0.52 




-0.44 






-0.36 


— 


mA 


Low Level 
Output Current 


*0L 


V 0L =0.4V 
VlN= V SS 


5 


1.4 




1.1 






0.8 




Input 
Voltage 


High Level 


VlH 


^OUTl <1uA 
V OUT=0.5V 
V 0UT=4.5V 


5 


4.0 




4.0 






4.0 




V 


Low Level 


V IL 


5 




1.0 






1.0 




1.0 


Input 
Current 


"H" Level 


hs. 


V IH=5.0V 


5 








10~ 5 


0.3 




1.0 


PA 


"L" Level 




VlL=0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent Supply 
Current 


T DD 


*Vin=V S S»VdD 


5 




2.0 




10-3 


2.0 




10.0 


pA 



* All valid input combinations 
SWITCHING CHARACTERISTICS (Ta=25°C, V SS =0.0V, C L =15pF) 



ITEM 


SYMBOL 


TEST 
CONDITIONS 


VDD(V) 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 


Fig. 1 


5 




20 


40 


ns 


Output Fall Time 


tof 


Fig. 1 


5 




20 


40 


Propagation 
Delay Time 


(L-H) 


tpLH 




5 




25 


50 


ns 


(H-L) 


c pHL 


5 




20 


40 


Propagation 
Delay Time 


(L-H) 


tpLH 


Fig. 2 


5 




20 


40 


(H-L) 


tpHL 


5 




23 


50 


Input Capacitance 


C IN 






5 




pF 



SWITCHING TIME TEST CIRCUITS 



Fig. 1 



Fig. 2 



V D D 
o 



PG 



VDD 
o 



50Q; 



— t^-n » 

7) r 



OUTPUT 



c L 



son; 



CL=15pF 



TOSHIBA CORPORATION 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H042P 

SILICON MONOLITHIC 



TC40H042P BCD-TO-DECIMAL DECODER/DRIVER 



TC40H042P is a BCD- TO-DECIMAL DECODER that con- 
verts BCD signal into the decimal signal. 

The output which corresponds to BCD input code 
becomes "L" level, and all the other outputs become 
"H" level. 

Also, all the outputs of more than BCD input code 
"10" become "H" level. 

The functions and pin assignments of TC40H042P 
are the same as those of 74LS42. 







MASIfiUM RATINGS 



ITEM 


SYMBOL 


RATINGS 


UNIT 


Supply Voltage 




v SS-0.5 ^ V ss +10 


V 


Input Voltage 


VlN 


V ss -0.5 ^ V DD+ 0.5 


V 


Output Voltage 


v 0UT 


Vss-0.5^ V DD +0.5 


V 


Input Current 


I IN 


±10 


mA 


Power Dissipation 


Pd 


300 


mW 


Storage Temperature 


T stg 


-65 150 


"C 


Lead Temperature/ Time 


T s ol 


260°C • 10 sec 



TRUTH TABLE 



No. 


BCD INPUTS 


DECIMAL OUTPUTS 


A 


B 


c 


D 





1 


2 


3 


4 


5 


6 


7 


8 


9 





L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


1 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


2 


L 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


3 


H 


H 


L 


L 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


4 


L 


L 


H 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


5 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


6 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


7 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


8 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


9 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


10 


* 


H 


* 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


15 


* 


* 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



Unit in mm 



16 15 14 rs 12 11 Jfl 9 
R1.0 




PIN CONNECTION 



Vp D A B C D 9 8 7 

tsi m fh m m rm psi m 



ABC D 
123 45678 



LU Lil LiJ LtJ LU Lil 111 LlI 

.£ 1 2 i_4 a 6. % s 



LOGIC DIAGRAM 



Don ' t care 




All inputs are equipped 
with protection circuit. 
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TOSHIBA CORPORATION 



Toshiba 



INTEGR ATEDC I RCUIT 

TECHNICAL DATA 



TC40H042P 




RECOMMENDED OPERATING CONDITIONS (Vss=Ov) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


vdd 




2.0 




8.0 


V 


Input Voltage 


VlN 









Vdd 


V 


Operating Temperature 


T opr 




-40 




85 


°c 



ELECTRICAL CHARACTERISTICS (v SS =0V) 



ITEM 




TEST 
CONDITION 


v D d 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


v 0H 


| !0UT| <lpA 
v IN= v SS.Vdd 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


vol 


|I0UT|<1mA 
v IN=Vss,Vdd 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I OH 


VOH=4 . 6V 
VlN= v SS> v DD 


5 


-1.04 




-0.88 






-0.72 




mA 


Low Level 
Output Current 


lOL 


V OL=0.4V 
VlN=Vss,VDD 


5 


2.8 




2.2 






1.6 




Input 
Voltage 


'H" Level 


VlH 


Tout <iuA 

V OUT=0 . 5V 
V0UT=4 . 5V 


5 


4.0 




4.0 






4.0 




V 


f L" LeveJ 


V IL 


5 




1.0 






1.0 




1.0 


Input 
Current 


'H" Level 


IlH 


V IH=5 . 0V 


5 




0.3 




10-5 


0.3 




1.0 


VA 


'L" Level 


IlL 


VlL=0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent 
Supply Current 


T DD 


*VIN=V SS ,V DD 


5 




2.0 




10-3 


2.0 




10.0 


uA 



All valid input combinations. 



SWITCHING CHARACTERISTICS (Ta=25°C, V SS =0V, V D d=5V, C L '50pF) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 






20 


35 


ns 


Output Fall Time 


tof 




16 


29 


Propagation 
Delay Time 


"L" to "H" Level 


tpLH 






36 


50 


ns 


"H" to "L" Level 


tpHL 




33 


46 




TOSHIBA CORPORATION 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 

TC40H051P 

SILICON MONOLITHIC 



TC40H051P DUAL AND-OR-INVERT GATES 



Vjjn 10 IB IP IE ID 1Y 




LU LiJ Lid 1±J LiJ LkJ Ld 

1A 2A 2B 2C 2D 2Y V ss 



14 13 12 11 ID 3 8 
n rf 1 ^T 1 -"-f 3 — c | a ~~ t T a ~? : 

| k . 'n.2MA^ r ] 




MAXIMUM RATINGS 



TRUTH TABLE 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


VDD 


V s s-0.5-\,V ss +10 


V 


Input Voltage 


VlN 


V ss -0.5^V DD+ 0.5 


V 


Output Voltage 


v OUT 


V ss -0.5^V DD+ 0.5 


V 


Input Current 


I IN 


±10 


mA 


Power Dissipatipn 


PD 


300 


mW 


Storage Temperature 


Tstg 


-65^ 150 


°C 


Lead Temperature/Time 


Tsol 


260°C ■ lOsec 



1Y=(1A-1B-1C) + (1D-1E-1F) 



2Y=(2A-2B) + (2C-2D) 



LOGIC DIAGRAM 





All inputs are equipped 
with protection circuit. 



RECOMMENDED OPERATING CONDITIONS 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


V DD 




2.0 




8.0 


V 


Input Voltage 


V IN 









V D D 


V 


Operating Temperature 


T 

x opr 




-AO 




85 


°C 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H051P 



ELECTRICAL CHARACTERISTICS (V ss =OV) 



ITEM 


SYMBOL 


TEST 
CONDITION 


vdd 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V 0H 


| tout [ < luA 

VlN=VSS, V DD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


Vol 


[ -"-OUT 1 s ipA 

vin=vss, vdd 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I OH 


v OH=4 . 6V 

VTH=VCC Vnr, 
v J_rl v bb, UU 


5 


-0.52 


- 


-0.44 






-0.36 


- 


mA 


Low Level 
Output Current 


lOL 


V OL =0.4V 

VTKT=Vct; VT\T\ 

' -LIN v ^5 , v L/jJ 


5 


1.4 




1.1 






0.8 




Input 
Voltage 


High 
Level 


VlH 


1 Tout 1 < U>a 

VoUT=0 . 5V 
VOUT=4.5V 


5 


4.0 




4.0 






4.0 




V 


Low 
Level 


VlL 


5 




1.0 






1.0 




1.0 


Input 
Current 


High 
Level 


IlH 


VlH=5 . OV 


5 




0.3 




TO" 5 


0.3 




] . 


UA 


Low 
Level 


HL 


Vi L =0.0V 


5 




-0.3 




-10-5 


-0.3 
2.0 




-1.0 


Quiescent 
Supply Current 


IDD 


*v IN =v ss , V DD 


5 




2.0 




lO- 3 




LO.O 


yA 



* All valid input combinations. 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP . 


MAX. 


UNIT 


1 

Output Rise Time 


tor 


Fig. 1 




20 


40 


ns 


Output Fall Time 


tof 




20 


40 


Propaga- 
tion Delay 
Time 


"H" to "L" "Level 


tf LH 


Fig. 1 




25 


36 


ns 


"L" to "H" Level 


t p HL 




20 


28 


Propaga- 
tion Delay 
Time 


High Level 


tp LH 


Fig. 2 




18 


26 


ns 


Low Level 


t p HL 




22 


30 


Input Capacitance 


ClN 






5 




PF 



SWITCHING TIME TEST CIRCUITS 



Fi g 1. 



Fig 2. 















PO 











TOSHIBA CORPORATION 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 M0S" DIGITAL INTEGRATED CIRCUIT 
TC40H074P 
SILICON MONOLITHIC 



TENTATIVE 

TC40H074P DUAL D-TYPE FLIP-FLOPS WITH PRESET AND CLEAR 



Unit in mm 



TC40H074P contains two circuits of D-type flip- 
flops having capabilities of clear and preset 
operations. 

D-MODE (*1) 



tn 


'n+1 


D 


Q 





L 


L 


H 


H 


H 


L 



*1... CLEAR and PRESET shall 
be held at "H" or "L". 



tn— 


1 — t n +l 


CLOCK 







R-S MODE (*2) 



INPUTS 


OUTPUTS 


CLEAR 


PRESET 





Q 


H 


L 


L 


H 


L 


H 


H 


L 


L 


L 


I! 


H 


H 


H 


D-MODE 



*2. 



. D and CLOCK 
shall be set 
at "H" or "L". 



14 ]3 12 11 10 9 8 



'f 




TOSHIBA 



BLOCK DIAGRAM 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


VDD 


Vss-0.5^ V SS+10 


V 


Input Voltage 


VlN 


Vss-°- 5 ^ V DD+0.5 


V 


Output Voltage 


V OUT 


v ss-o. s^'dd+o.s 


V 


Input Current 


I IN 


±10 


mA 


Power Dissipation 


PD 


300 


ir.U 


Storage Temperature 


T stg 


-65^150 


L "C 


Lead Temp. /Time 


Tsol 


260°C-10 sec 



Vdd : 14 



2 — 



CL 
D Q 



-5 12 — 



CK Q 
PR 



— 6 



11 



13 
A- 



CL 
D Q 



CK_ Q 
PR 
T 



V S S 



10 



LOGIC DIAGRAM 



CLEAR - 



CLOCK- 



PRESET- 




OUTPUT Q 



-<£> OUTPUT Q 



* With in inputs and protec- 
tion circuit contained. 
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^TO^SHI B A ^5 1^ ^) ^? /\ "T I 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H074P 



RECOMMENDED OPERATING CONDITIONS (Vss=0.0V) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


VIN 




0.0 




v D d 


V 


Operating Temperature 


T opr 




-40 




85 


'c 



ELECTRICAL CHARACTERISTICS (V s s=0.0V) 



ITEM 


SYMBOL 


TEST 
CONDITION 


vdd 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V H 


^OUtI <lyA 

v in=Vss.Vdd 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


Vol 


^OUTl <lyA 
V IN= V SS. V DD 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I OH 


V 0H=4 . 6V 
VlN= v SS>V D D 


5 


-0152 




-0.44 






-0.36 




mA 


Low Level 
Output Current 


lOL 


V OL=0.4V 
V IN= V SS.V D D 


5 


1.4 




1.1 






0.8 




Input 
Voltage 


High 
Level 


V IN 


^OUTl <1uA 
V OH=4 . 5V 
V 0L=0.5V 


5 


4.0 




4.0 






4.0 




V 


Low 
Level 


VlL 


5 




1.0 






1.0 




1.0 


Input 
Current 


High 
Level 


I.IH 


VlH=5 . 0V 


5 




0.3 




10-5 


0.3 




1.0 


)iA 


Low 
Level 


IlL 


v IL=0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent Supply- 
Current 


T DD 


*VlN= v SS. v DD 


5 





5.0 




10-2 


5.0 




25.0 


UA 



* All valid input combinations 
SWITCHING CHARACTERISTICS (Ta=25°C, V ss 0.0V, C L =15pF) 



ITEM 



TEST 
CONDITION 



VDD 
(V) 



MIN. 



TYP. 



MAX. 



Output Rise Time 



Output Fall Time 



tof 



27 



38 



27 



Propagation 
Delay Time 



(Low-High) 



(High-Low) 



Propagation 
Delay Time 



c pLH 



tpHL 



CLOCK-Q, Q 



49 



67 



43 



60 



(Low-High) 



tpLH 



CLEAR 



(High-Low) 



tpHL 



"Q, Q 



47 



59 



Minimum Pulse Width 



CLEAR, PRESET 



20 



32 



Maximum clock 
Rise/Fall Time 



Minimum Data Set Up Time 



-set-u][ 



20 



Input Capacitance 



pF 



Maximum Clock Frequency 



r MAX<(> 



10 



20 



MHz 



TOSHIBA CORPORATION 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



" CHIOS'' DIGITAL INTEGRATED CIRCUIT 
TC40H076P 
SILICON MONOLITHIC 



TENTATIVE 

TC40H076P DUAL J-K FLIP FLOPS WITH PRESET AND CLEAR 



TC4OH076P is J-K master-slave flip-flop having 
capabilities of asynchronous clear and preset 
Operations. 

J-K Mode : When clo ck inp ut i s appli ed holding 

both of CLEAR and PRESET at "H" Level, 
the output varies according to the 
conditions of J and K at the trailing 



edge of CLOCK. 



R-S Mode 



When CLEAR is set to "L" and PRESET 
to "H", 0="L" and 0="H" are obtained 
regardless of other inputs, and 
when CLEAR is set to "H" and PRESET 
to "L", Q="H" and P="L" are obtained 
regardless of other inputs. 



MAXIMUM RATINGS 



16 15 14 13 12 11 10 9 




5MIN. 


t62±025 










0.2MAX. 










- +0.1 
0.25-0.05 

7.62 ~aeo 





J EDEC 




TOSHIBA 


5-2 2E 



BLOCK DIAGRAM 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V SS -0.5^ V SS+10 


V 


Input Voltage 


vis 


v SS-0.5^ v DD+0.5 


V 


Output Voltage 


v 0UT 


V SS-0.5^ V DD+ - 5 


V 


Input Current 


Tin 


no 


mA 


Power Dissipation 


Pd 


300 


mW 


Storage Temperature 


Tstg 


-65VL50 


°C 


Lead Temperature/Time 




260°C*10 sec 



V D D 



4 — J 
l-C CK 



16- 



K Q 
CL 



12" 



PR 




J 





ck 




K 


Q 


CL 





-11 



-10 



VSS : 13 



LOGIC DIAGRAM 




CLEAR 



* With all inputs and protection 
circuit contained. 
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TOSHIBA CORPORATION. 



tfoiiuba 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H076P 



INPUTS 


OUTPUT 


PRESET 


CLEAR 


CLOCK 


j 


K 


On 


Qn 


L 


H 


* 




A 


H 


L 


H 


L 


A 






L 


H 


L 


L 


A 


A 


A 


H 


H 


H 


H 


~L_ 


L 


L 


NO CHANGE 


H 


H 


~1_ 


H 


L 


H 


L 


H 


H 


1_ 


L 


H 


L 

- 


H 


H 


H 




H 


H 


TOGGLE 


H 


H 


S~ 


* 


A 


NO CHANGE 



* : Don't Care 

RECOMMENDED OPERATING CONDITIONS (V ss =O.OV) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP . 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




S . 


V 


Input Voltage 


Vim 




0.0 




'dd 


V 


Operating Temperature 


'opr 




-40 




85 


°C 



ELECTRICAL CHARACTERISTICS (V ss =0.0V) 



ITEM 


SYMBOL 


TEST 
CONDITION 


v D d 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN, 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V H 


Pout] <iyA 

V IN= V SS» V DD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


VOL 


| I OUT 1 <lpA 
V IN= V SS» V DD 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I OH 


V OH=4 . 6V 
V IN= V SS, V DD 


5 


-0.52 




-0.44 






-0.36 




mA 


Low Level 
Output Current 


%fc 


V OL=0.4V 
V IN= V SS, V DD 


5 


1.4 




1.1 






0.8 




High Level 
Input Voltage 


VlH 


^outI <1uA 
v OH=4 . 5V 
V OL=0.5V 


5 


4.0 




4.0 






4.0 




V 


Low Level 
Input Voltage 


VlL 


5 




1.0 






1.0 




1.0 


High Level 
Input Current 


IlH 


V IH=5 . 0V 


5 




0.3 




10-5 


0.3 




1.0 


UA 


Low Level 
Input Current 


IlL 


V IL=0 . OV 


5 




-0.3 




-ID" 5 


-0.3 




-1.0 


Quiescent Supply 
Current 


Idd 


*VlN=V SS . V DD 


5 




5.0 




10- 2 


5.0 




25.0 


uA 



* All valid input combinations 
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m INTEGRATEDCIRCUIT t C 4oho7 6 

TECHNICAL DATA 



SWITCHING CHARACTERISTICS (Ta=25°C, V ss =O.OV, C L =15pF) 



ITEM 


SYMBOL 


TEST 
CONDITION 


Vnn 
(V) 


MIN . 


TYP . 


MAX . 


UNIT 


Output Rise Time 


tor 




5 




20 


40 


ns 


Output Eall Time 


'of 




5 




20 


40 


(Low-High) Propagation 
Delay Time 


t T 11 

pLH 


CLOCK-Q, Q 


5 




35 




ns 


(High-Low) Propagation 
Delay Time 


tpHL 


5 




50 




(Low— High) Propagation 
Delay Time 


tpLH 


CL.PR-Q, Q 










ns 


(High-Low) Propagation 
Delay Time 


tpHL 


5 




60 




Minimum Pulse Width 


t W 


CLEAR , PRESET 


5 




25 






Maximum Clock Rise Time 


t r* 




5 






1 


US 


Maximum Clock Fall Time 


H4 




5 






1 


Minimum Data Set Up Time 


tset-up 




5 




25 




ns 


Maximum Clock Frequency 


f-MAX* 




5 


10 


20 




MHz 


Input Capacitance 


C IN 






5 




pF 
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TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C^MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H107P 
SILICON MONOLITHIC 



TENTATIVE 

TC40H107P DUAL J-K FLIP FLOPS WITH CLEAR 



TC40H107P is J-K master-slave flip-flop having 
capabilities of asynchronous clear operations. 



J-K Mode 



Whe n clo ck input is applied holding 
of CLEAR at "H" level, the output 
varies according to the conditions 
of J and K at the trailing edge of 
CLOCK . 



MAXIMUM RATINGS 



LOGIC DIAGRAM 



Unit in mm 




TOSHIBA 



BLOCK DIAGRAM 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V ss -0.5-vV ss+1 o 


V 


Input Voltage 


VlN 


v SS-0.5^Vdd+0.5 


V 


Output Voltage 


VoUT 


Vss-o.s^Vdd+o.s 


V 


Input Current 


VlN 


+ 10 


mA 


Power Dissipation 


P D 


300 


mW 


Storage Temperature 


T stg 


-65^150 


•c 


Lead Temperature/Time 


Tsol 


260°C 10-sec 



Vdd ■• 14 

V SS : 7 



Ji Qi 



12 -o|>CKl 

4 



Kl_Ql 
CL1 



-2 11 — 



13 



J2 Q2 
9-ot>CK2 

T" 

10 







K pX>- 



j — O- 

CLOCK c£>- 

CLEAR c£> 




£>° Q 



-l> Q 



* With all inputs and protection 
circuit contained. 



TOSHIBA CORPORATION 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H1 07P 



RECOMMENDED OPERATING CONDITIONS (V S s=O.OV) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP . 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


VlN 









V D D 


V 


Operating Temperature 


T opr 




-40 




85 


°C 



TRUTH TABLE 



INPUTS 


OUTPUTS 


CLEAR 


J 


K 


CLOCK 


Q 


Q 


L 


* 


* 


* 


L 


H 


H 


L 


L 




NO CHANGE 


H 


L 


H 




L 


H 


H 


H 


L 




H 


L 


H 


H 


H 




TOGGLE 



* Don't care 



ITEM 


SYMBOL 


TEST 


-40°C 


25°C 


85°C 


UNIT 


CONDITION 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V H 


^OUTl <lyA 
v IN= v SS,Vdd 


4.95 




4.95 


5.0 




4.95 




V 


Low Level Output 
Voltage 


Vol 


| I 0UT| <lyA 
V IN =V SS, V DD 




0.05 




0.0 


0.05 




0.05 




High Level Output 
Current 


I OH 


V OH =4.6V 
V IN=VSS,VDD 


-0.52 




-0.44 






-0.36 




mA 


Low Level Output 
Current 


5ft 


V 0L =0.4V 
VlN=Vss,VDD 


1.4 




ia 






0.8 




Input Voltage 
High Level 


VlH 


^OUTl <lyA 
V OUT=0.5V 
V 0UT=4 . 5V 


4.0 




4.0 






4.0 




V 


Input Voltage 
Low Level 


V IL 




10 






1.0 




1.0 




Input Current 
High Level 


IlH 


V IH =5.0V 




0.3 




-lO- 5 


0.3 




1.0 


VA 


Input Current 
Low Level 


IlL 


v IL=0.OV 




0.3 




-10- 5 


-0.3 




-1.0 


Quiscent Supply 
Current 


IDD 


*VIN=VSS,V D D 




5.0 




-lO" 2 
' 


5.0 
' 




30 


yA 



* All valid input combinations. 
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TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H107P 



SWITCHING CHARACTERISTICS (Ta=25°C, V ss =O.OV, V DD =5.0V, C L =15pF) 



ITEM 


SYMBOL 


TEST 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 




_ 


20 


40 


ns 


Output Fall Time 


tof 


_ 


20 


40 


(Low-High) Propagation 
Delay Time 


tpLH 






23 


36 


ns 


(High-Low) Propagation 


tpHL 


CLOCK-Q, Q 




34 


52 


(Low-High) Propagation 
Delay Time 


tpLH 




_ 


24 


38 


ns 


(High-Low) Propagation 

Tip lav Timp 


tpHL 


CLEAR-Q, Q 




55 


52 


Minimum Pulse Width 


t„ 


CLOCK 
CLEAR 




25 


40 


ns 


Maximum Clock Rise Time 


t r * 








1 


us 


Maximum Clock Fall Time 








1 


Minimum Data Set Up Time 


tset-up 




20 


25 




ns 


Maximum Clock Frequency 


f-MAX* 




10 


20 




MHz 


Input Capacitance 


C IN 






5 




pF 



TOSHIBA CORPORATION 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H138P 
SILICON MONOLITHIC 



TENTATIVE 

TC40H138P 3-TO-8 LINE 



.EXERS 



TC40H138P is a DECODER/MULTIPLEXER capable 
of selecting arbitrary one of eight outputs by 
three binary inputs A, B, and C, in this case, 
the selected output is at "H" level. 

Also, when ENABLE input Gl is set to "L" 
level or ENABLE input G2 is set to "H" level, 
the selection is inhibited regardless of other 
input signals and all the outputs are at "H" 
level. 



16 15 14 13 12 11 10 




MAXIMUM RATINGS 



PIN CONNECTION 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V ss -0.5^-V ss +10 


V 


Input Voltage 


*a 


V ss -0.5^,V DD +0.5 


V 


Output Voltage 


v 0UT 


V ss -0.5<\.VDD+O-5 


V 


Input Current 


ViN 


±10 


mA 


Power Dissipation 


P D 


300 


mW 


Storage Temperature 


T stg 


-65-V.150 


°C 


Lead Temp. /Time 


T s ol 


260°C-10 sec 


LOGIC DIAGRAM 



DATA OUTPUTS 



V DD Y0 Yl Y2 Y3 Y4 Y5 Y6 

m a q 1 d 1 



,TT7~T.. 

LiJ LaJ LaJ lAj lij uJ LaJ 



SELECT 



C G2AG2BG1 Y7 V ss 

ENABLE D ATA 
tNABLt OUTPUTS 




38 



TOSHIBA CORPORATION 



Toshiba 



INTEGRATED C I RCU IT 

TECHNICAL DATA 



TC40H1 38P 



RECOMMENDED OPERATING CONDITION 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP . 


MAX. 


UNIT 


Supply Voltage 






2.0 




8.0 


V 


Input Voltage 


Vis 









VDD 


V 


Operating Temperature 


T opr 




-40 




85 


"c 



TRUTH TABLE 



INPUTS 


OUTPUTS 


ENABLE 


SELECT 


Gl 


G2A 


G2B 


A 


B 


C 


YO 


Yl 


Y2 


Y3 


Y4 


Y5 


Y6 


Y7 


L 


* 


ft 


ft 


ft 


ft 


H 


H 


H 


H 


H 


H 


H 


H 


ft 


H 


* 


ft 


ft 




H 


H 


H 


H 


H 


H 


H 


H 


ft 


ft 


H 


ft 


ft 


ft 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


L 


H 


H 


H 


H 


II 


H 


H 


L 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 



* Don't care 

ELECTRICAL CHARACTERISTICS 



ITEM 


SYMBOL 


TEST 
CONDITION 


V DD 
(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN . 


MAX . 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V OH 


!OUT <luA 
V IN= V SS>V DD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


V 0L 


|IOUT| <1uA 
V IN=V SS ,V DD 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Voltage 


I OH 


v OH=4 . 6V 
V IN= V SS. V DD 


5 


-0.52 




-0.44 






-0.36 




mA 


Low Level 
Output Current 




V OL=0.4V 
V IN= V SS' V DD 


5 


1.4 




1.1 






0.8 




High Level 
Output Current 


V IH 


^OUTl <1uA 
V OUT=0.5V 
v OUT=4 . 5V 


5 


4.0 




4.0 






4.0 




V 


Low Level 
Input Voltage 


V IL 


5 




1.0 






1.0 




1.0 


Input 
Current 


"H" Level 




V IH=5 . 0V 


5 




0.3 




10-5 


0.3 




1.0 


yA 


"L" Level 


% 


v IL=0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent Current 
Consumption 


I DD 


* V IN= V SS> V DD 


5 




5.0 




10-2 


5.0 




30 


PA 


* All valid input combinations 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H138P 



SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0V, V DD=5V, CL=15pF) 



ITEM 


SYMBOL 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 






20 


40 




Output Fall Time 


tof 






20 


40 


ns 


(LOW-HIGH) Propagation 
Delay Time 


tpLH 


SELECT - Y 




35 


50 


ns 


(HIGH-LOW) Propagation 
Delay Time 


tpHL 




40 


55 


(LOW-HIGH) Propagation 
Delay Time 


tpLH 


ENABLE - Y 




35 


50 


ns 


(HIGH-LOW) Propagation 
Delay Time 


tpHL 




40 


55 


Input Capacitance 


C IN 






5 




pF 



40 



TOSHIBA CORPORATION 



/ToAluba 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 M0S" DIGITAL INTEGRATED CIRCUIT 
TC40H139P 
SILICON MONOLITHIC 



TC40H139P DUAL 2-TO-4 LINE DECODERS /MULTIPLEXERS 



DUAL 2-TO-4 LINE DECODER/MULTIPLEXER TC40H139P 
is a DECODER/MULTIPLEXER including the circuits 
capable of selecting arbitrary one of four outputs 
according to the following truth table by the binary 
inputs A and B. In this case, the selected output 
is at "H" level. 

Also, when ENABLE input G is set to "H" level, 
the selection is inhibited regardless of SELECT 
signal and all the outputs are at "H" level. 



MAXIMUM RATINGS 



16 15 14 13 12 11 10 9 
' I m rp rr\ n 

R1.0 




ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V DD 


Vss-0.5^V S S+10 


V 


Input Voltage 


VlN 


V ss -0.5a.V DD +0.5 


V 


Output Voltage 


v 0UT 


V SS -0.5M/ DD +0.5 


V 


Input Current 


I IN 


-10 


mA 


Power Dissipation 


PD 


300 


mW 


Storage Temperature 


Tstg 


-65^150 


°C 


Lead Temp. /Time 


Tsol 


260°C-10 sec 



PIN CONNECTION 



LOGIC DIAGRAM 



ENABLE SELECT DATA OUTPUTS 



V DD 2G 2A 2B 2Y0 2Y1 2Y2 2Y3 



I A A A 



UL4JL4JliJ[ilLilliJiiJ 

1G 1A IB 1Y0 1Y1 1Y2 1Y3 Vss 
ENABLE SELECT DATA OUTPUTS 



1/2 Circuit 



-t>rt > " 



z^y*-^- yo 



TRUTH TABLE 




INPUT 


OUTPUT 


ABLE 


SELECT 


G 


A 


B 


Y0 


Yl 


72 


yT 


H 


A 


* 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 



* Don't care 



TOSHIBA CORPORATION 
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TECHNICAL DATA 



TC40H139P 



RECOMMENDED OPERATING CONDITION 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


V D D 




2.0 




8.0 


V 


Input Voltage 


VlN 




0.0 




vdd 


V 


Operating Temperature 


T opr 




-40 




85 


°c 



ELECTRICAL CHARACTERISTICS 



ITEM 


SYMBOL 


TEST 


V DD 
(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V H 


| v 0UT <luA 
V IN= V SS» V DD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


vol 


| v 0UT[ <lyA 
VlN= v SS. v DD 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I OH 


V 0H=4 . 6V 
V IN= V SS. V DD 


5 


-0.52 




-0.44 






-0.36 




mA 


Low Level 
Output Current 


% 


V OL=0.4V 
V IN= V SS. V DD 


5 


1.4 




1.1 






0.8 




Input 


"H"Level 


VlH 


| v OUT| <1uA 
VoH=4 . 5V 
V OL=0.5V 


5 


4.0 




4.0 






4.0 




V 


Voltage 


"L"Level 


VlL 


5 




1.0 






1.0 




1.0 


Input 
Current 


"H"Level 


IlH 


V IH=5.0V 


5 




0.3 




10-5 


0.3 




1.0 


yA 


"L"Level 


X IL 


v IL=0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent Current 
Consumption 


X DD 


*v IN =v ss ,v DD 


5 




5.0 




10-2 


5.0 




30 


uA 



* All valid input combinations 
SWITHCING CHARACTERISTICS (Ta=25°C, 



VSS=0.0V, C L =15pF) 



ITEM 


SYMBOL 


TEST CONDITION 


VDD(V) 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tr 




5 




20 


40 


ns 


Output Fall Time 


t£ 





5 




20 


40 


ns 


(LOW-HIGH) 


Propagation 
Delay Time 


tpLH 


A, B-Y 


5 




35 


50 


ns 


(HIGH-LOW) 


c pHL 


it 


5 




30 


45 


ns 


(LOW-HIGH) 


Propagation 
Delay Time 


tpLH 


G - Y 


5 




35 


50 


ns 


(HIGH— LOW) 


tpHL 


II 


5 




30 


45 


ns 


Input Capacitance 


ClN 








5 




pF 
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TOSHIBA CORPORATION 



Toshiba 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 

TC40H153P 

SILICON MONOLITHIC 



TC40H153P DUAL 4-LINE-T0-1 -LINE DATA SELECTORS/MULTIPLEXERS 



LITH 



Unit in mm 



TC40H153P is a data selector with two circuits 
that selects the four data by means of common select 
inputs A and B. 

The 4-channel data of Cg - C3 are selected to 
OUTPUT 1Y or OUTPUT 2Y according to SELECT A or SELECT 
B. 

Each output becomes "L" level regardless of other 
inputs by setting STROBE input at "H" level. 

This TC40H153P can be widely applied to the 
signal composition, parallel to serial conversion, and 
selection of various signals. 

The pin assignments and functions of TC40H153P 
are the same as those of LSTTL 74LS153. 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


VDD 


Vss -0.5' U V SS +10 


V 


Input Voltage 


V IN 


V ss -0.5W DD +0.5 


V 


Output Voltage 


VOUT 


VsS-0.5^V DD +0.5 


V 


Input Current 


Era 


±10 


mA 


Power Dissipation 


pd 


300 


mW 


Storage Temperature 


T stg 


-65 ^ 150 


"C 


Lead Temperature /Time 


Tsol 


260°C-10 sec 



LOGIC DIAGRAM 




All inputs are equipped 
with protection circuit. 



16 15 14 13 12 11 10 9 
_ rh r-i m n , m m r— f 
'I E10 




PIN CONNECTION 



DATA INPUTS 



OBJ A A 



B B A 
! 3 Og 0i C 



LiJ LAJ LLl lij lAj lij LsJ 



DATA INPUTS 



TRUTH TABLE 



INPUTS 


OUT 
PUTS 


SELECT 


DATA 


STROBE 

a 




A 


B 


Co 






as 




* 


* 


m 


» 


m 


H 


L 


L 


L 


L 






m 


L 


L 


L 


L 


H 


» 




» 


L 


H 


H 


L 




L 


» 


m 


L 


L 


H 


L 




H 


M 


m 


L 


H 


L 


H 


* 


* 


L 


* 


L 


L 


L 


H 


* 


* 


H 


m 


L 


H 


H 


H 








L 


L 


L 


H 


H 


» 


* 


m 


H 


L 


H 



= Don't Care 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H1 53P 



RECOMMENDED OPERATING CONDITIONS (V S s=0V) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP . 


MAX. 


UNIT 


Supply Voltage 


v D d 




2.0 




8.0 


V 


Input Voltage 


V IN 









Vdd 


V 


Operating Temperature 


T 

L opr 




-40 




85 


°C 



ELECTRICAL CHARACTERISTICS (V SS =0V) 



ITEM 


SYMBOL 


TEST CONDITION 


Vdd 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V H 


1 Tout 1 * lu * 
v in =v ss. Vdd 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level Output 
Voltage 


Vol 


|IOUT| < lyA 

Vin=vss. Vdd 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


T OH 


v OH=4.6V 

Vin=Vss. v D d 


5 


-0.52 




-0.44 






-0.36 




mA 


Low Level Output 
Current 


% 


Vol=0.4V 

v in=vss. v D D 


5 


1.4 




1.1 






0.8 




Input 
Voltage 


'H"Level 


VlH 


| Tout | = < luA 

VOUT-0.5V 
v OUT=4 . 5V 


5 


4.0 




4.0 






4.0 




V 


'L"Level 


V IL 


5 




1.0 






1.0 




1.0 


Input 
Current 


'H"Level 


!lH 


VlH=5 . 0V 


5 




0.3 




10- 5 


0.3 




1.0 


Vk 


'L"Level 


X IL 


ViL=0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent 
Supply Current 


X DD 


*V IN =V SS , V DD 


5 




2.0 




10-3 


2.0 




10.0 


uA 



* All valid input combinations. 

SWITCHING CHARACTERISTICS (Ta=25°C, V ss =0V, V DD =5V, C L =15pF) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 






18 


40 


ns 


Output Fall Time 


tof 




14 


40 


Propagation 
Delay Time 


Low to High Level 


tpLH 


DATA - Y 




38 


48 


ns 


High to Low Level 


tpHL 




33 


44 


Propagation 
Delay Time 


Low to High Level 


tpLH 


SELECT - Y 




41 


52 


ns 


High to Low Level 


tpHL 




36 


46 


Propagation 
Delay Time 


Low to High Level 


tpLH 






45 


56 


ns 


High to Low Level 


s pHL 


STROBE - Y 




38 


48 


Input Capacitance 


ClN 






5 




PF 



44 



TOSHIBA CORPORATION 



/Toshiba 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H155P 

SILICON MONOLITHIC 



TC40H155P DUAL 2-LINE-T0-4-LINE DECODER/DEMULTIPLEXERS 



TC40H155P is a decoder/demultiplexers containing 
two circuits. When STROBE = "L", arbitrary one of 
four outputs can be selected by the two common binary 
inputs A and B. And the selected output becomes "H" 
level. When STROVE = "H" selection is inhibited and 
all the outputs become "H" level regradless of other 
input signals. 

By combining with each input, TC40H155P can be 
used as 3-LINE-TO-8-LINE DECODER or 1-LINE-TO-8-LINE- 
DEMULTIPLEXER. In this case, refer to TRUTH TABLE for 
each input condition. 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


Vdd 


V ss -0.5n,V S S + 10 


V 


Input Voltage 


VlN 


V SS -0.5^,V DD + 0.5 


V 


Output Voltage 


v OUT 


Vss-0.5^V DD +0.5 


V 


Input Current 


I IN 


10 


mA 


Power Dissipation 


P D 


±300 


mW 


Storage Temperature 


Tstg 


-65-VL50 


°C 


Lead Temperature/Time 


T S ol 


260°C • lOsec 


LOGIC DIAGRAM 



STROBE 
10 

DATA 
10 



SELECT 
B 



SELECT 
A 



DATA 
30 



STBOBJi 
2Q 




16 IS 14 13 12 11 ID 9 




, 11 ^±0-1 5,1 02MAX . 



+Q1 
0.25-Q05 



PIN CONNECTION 



Q HO «dJ J< « N 
> Q CO CO S3 « 




A JL A Jt 



13 Ij. ?1 1o 
OTiB BAA 



C3 B B~A A 
Ys 12 11 1o 

V. Y V Y 



UJUJUJlijUJlijLLllBJ 

S H rt « H o to 

„. 5 o x >« >< ^ M 



RECOMMENDED OPERATING CONDITIONS 
(V S s=0V) 



ITEM 


SYMBOL 


MIN. 


TXP. 


MAX. 


UNIT 


Supp ly 
Vol ta ge 


VDD 


ao 




8.0 


V 


Input 
Voltage 


VlN 







VDD 


V 


Operating 
Temp? nature 


T opr 


- 40 




85 


r. 



All inputs are equipped 
with protection circuit. 



TOSHIBA CORPORATION 



*5 



^asfuba 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H1 55P 



TRUTH TABLE 1 . 2-LIHE-TO-4-LINE DECODER or 1-LINE-TO-4-LINE DEMULTIPLEXER 



INPUTS 


OUTPUTS 


SELECT 


DATA 


STROBE 


1Y0 


1Y1 


1Y2 


1Y3 


A 


B 


1C 


1G 


X 


X 


X 


H 


H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


L 


H 


L 


H 


H 


L 


H 


H 


L 


H 


H 


L 


H 


H 


H 


H 


L 


H 


H 


H 


L 


X 


X 


I. 


X 


H 


H 


H 


H 



INPUTS 


OUTPUTS 


SELECT 


DATA 


STROBE 


2Y0 


2Y1 


272 


2Y3 


A 


B 


2C 


2G 


X 


X 


X 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


H 


L 


H 


H 


L 


H 


L 


L 








L 


H 


H 


L 


L 








H 


X 


X 


H 


X 


8 




H 


« 



TRUTH TA3LE 2. 3-LINE-TO-8-LINE DECODER or 1-LINE-TO-8-LINE DEMULTIPLEXER 



INPUTS 


OUTPUTS 


SELECT 


STROBE 
** G 


(0) 
2Y0 


(1) 
2Y1 


(2) 
2Y2 


(3) 
2Y3 


(4) 
1Y0 


(5) 
1Y1 


(6) 
1Y2 


(7) 
1Y3 


A 


B 


* C 


X 


X 


X 


H 


1! 


H 


H 


H 


H 


H 


H 


H 


L 


L 


i.. 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


E 


H 


H 


H 


H 


H 


H 


L 


H 


I. 


L 


11 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


H 


L 


H 


H 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 


H 


H 


L 


H 


H 


L 


11 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


E 


H 


H 


H 


H 


H 


H 


H 


L 



* C=1C + 2C ** 6M.G 

ELECTRICAL CHARACTERISTICS 



+ 2G X=Don't 
(V SS =0.0V) 



ITEM 


SYMBOL 


TEST 
CONDITION 


v D d 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V OH 


IToUTi <1uA 
VlN=VSS, v DD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


Vol 


ITOUTI <1uA 
VlN=Vss.VDD 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I 0H 


V 0H =4.6V 
VlN=Vss,V D D 


5 


-0.52 




-0.44 






-0.36 




mA 


Low Level 
Output Current 


lOL 


V OL=0.4V 
VlN=Vss,VDD 


5 


1.4 




1.1 






0.8 




High Level 
Input Voltage 


VlH 


PoUTl <1uA 
VOUT=0 . 5V 
V 0UT=4 . 5V 
v IN=Vss.Vdd 


5 


4.0 




4.0 






4.0 




V 


Low Level 
Input Voltage 


VlL 


5 




1.0 






1.0 




1.0 


Input 
Current 


"H" Level 


IlH 


VlH=5.0V 


5 




0.3 




10-5 


0.3 




1.0 


PA 


"L" Level 


X IL 


VlL=0.0V 


5 




-0.3 




-10-5 


-0.5 




-1.0 


Quiescent 
Supply Current 


I DD 


*Vin=Vss,VdD 


5 




2.0 




10-3 


2.0 




10.0 


yA 



46 



* All valid input combinations. 

~ TOSHIBA CORPORATION 



INTEGR ATEDC I RCUIT 

TECHNICAL DATA 



TC40H1 55P 



SWITCHING CHARACTERISTICS (Ta=25°C, V S s=OV, Vdd=5V, C L =15pF) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP . 


MAX. 


UNIT 


Output Rise Time 


tor 




- 


17 


40 


ns 


Output Fall Time 


tof 


- 


12 


30 


Propagation 
Delay Time 


Low to High Level 


tpLH 


SELECT A - 
- Y 

SELECT B 


- 


35 




ns 


High to Low Level 


tpHL 


- 


31 




Propagation 
Delay Time 


Low to High Level 


tpLH 


STROBE 1G _ - 
STROBE 2G 




32 




ns 


High to Low Level 


tpHL 




27 




Propagation 
Delay Time 


Low to High Level 


tpLH 


DATA 1C - Y 




32 




ns 


High to Low Level 


tpHL 




27 




Propagation 
Delay Tiem 


Low to High Level 


tpLH 


DATA 2C - Y 




32 




ns 


High to Low Level 


c pHL 




27 




Input Capacitance 


Gin 






5 




PF 



TOSHIBA CORPORATION 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H157P TC40H158P 

SILICON MONOLITHIC 



TC40H157P QUAD 2-LINE-T0-1 -LINE DATA 
SELECTORS/MULTIPLEXERS. 

TC40H158P QUAD 2-LINE-T0-1 -LINE DATA 
SELECTORS/MULTIPLEXERS . 



TC40H157P/158P is a data selector with four cir- 
cuits that selects the two data inputs A and B by 
means of SELECT input. The SELECT input is common to 
the four circuits. 

The data A is selected by setting STROBE input 
and SELECT input at "L" levels, and the data B is 
selected by setting SELECT input at "H" level. 

When STROBE input is set at "H" level, selection 
is inhibited regardless of other inputs; as a result, 
all the outputs of TC40H157P become "L" level, and 
all the outputs of TC40H158P become "H" level. 



PIN CONNECTION AND LORIC DIAGRAM 



16 15 14 13 12 11 10 9 











12 3 4 5 6 


7 8 


19.9MAX. 




1 


8°J. 


1 






JEDEC 




TOSHIBA 


5-22E 



TC40H1S7P 
STROBE 



SELECT S 













1A 


rrn ws\ m m m m m 


m 


IB 






I 1 I 1 1 1 






2A 






a 4A 4B 4Y 3A 3B 






) 




S 3Y 
1A IB 1Y 2A IB 21 






2B 
3A 






1 1 1 1 1 1 






3B 


LlJLJLdLlJL=JLllLiJl«J 

S 1A IB 1Y 2A 2B 2Y Vgg 


1A 



TC40H158P 
STROBE 
V ro a 4A 4B 



4Y 3A 3B 3Y 



rr^[niiniii^rT2iCT[ioirri 



* I I T IT 



tl 4A 4B 4Y 3A 3B 



1A IB 1Y LA 
I 



rzt 



LU lil ill LtJ 

S 1A IB 1Y 2A 3B 



LiJ Lil 



2B 2Y 

r 



w 

v ss 




,«With all inputs and protection 
circuit contained. 
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TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H157P TC40H158P 



MAXIMUM RATINGS 



TRUTH TABLE 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V ss -0.5-vV ss +10 


V 


Input Voltage 


VlN 


V ss -0.5^V DD +0.5 


V 


Output Voltage 


VOUT 


V S s-0.5^V DD +0.5 


V 


Input Current 


I IN 


±10 


mA 


Power Dissipation 


p D 


300 


mW 


Storage Temperature 


T stg 


-65 n 150 


°C 


Lead Temperature/Time 


T sol 


260°C • lOsec 


RECOMMENDED OPERATING CONDITIONS (v ss =OV) 



INPUTS 


OUTPUTS 


STROBE 
G 


SELECT 
S 


DATA 


H157P 
Y 


H158P 
Y 


A 


B 


H 


X 


X 


X 


L 


H 


L 


L 


L 


X 


L 


H 


L 


L 


H 


X 


H 


L 


L 


H 


X 


L 


L 


H 


L 


H 


X 


H 


H 


L 



X=Don't care 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


V DD 




2.0 




8.0 


V 




V IN 




° 




'■ 




Operating Temperature 


1 opr 




-40 




85 


°c 



ELECTRICAL CHARACTERISTICS (V s s=0-0V, VpD=5V) 



ITEM 


SYMBOL 


TEST CONDITION 


-40°C 


25°C 


80°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP , 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


v OH 


| I 0UT| <lyA 
V IN =V SS> V DD 


4.95 




4.95 


s:o 




4.95 




V 


Low Level 
Output Voltage 


VOL 


| I 0UT|<lyA 
V IN =V DD> V SS 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I OH 


v OH=4 . 6V 
V IN= V SS. V DD 


-0.52 




-0.44 






-0.36 




. mA 


Low Level 
Output Current 


lOL 


V OL=0.4V 
v IN=V D D,Vss 


1.4 




1.1 






0.8 




High Level 
Input Voltage 


VlH 


| T0UT|<luA 
V OUT=0.5V 
v OUT=4 . 5V 


4.0 




4.0 






4.0 




V 


Low Level 
Input Voltage 


VlL 




1.0 






1.0 




1.0 


High Level 

Input Current 


IlH 


VlH=5 . 0V 




0.3 




10-5 


0.3 




1.0 


MA 


Low Level 

Input Current 


IlL 


V IL=0.0V 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent Supply 
Current 


X DD 


*v IN= v ss ,v DD 




2.0 




ID" 3 


2.0 




10.0 


PA 



* All valid input combinations. 
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^Oifuba 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H157P TC40H158P 



SWITCHING CHARACTERISTICS (Ta=25°C V ss =OV, VpD=5V, C L =15pF) 



ITEM 


SYMBOL 


TEST 
CONDITION 


TC40H157P 


TC40H158P 


UNIT 


MIN 




MAX 


MIN 


TYP . 


MAX 


Output Rise Time 


L or 






1 Q 






1 / 




ns 


Output Fall Time 


'of 


- 


15 


40 


- 


15 


40 


Propagation 
Delay Time 


"L" to "H" Level 


t pLH 


DATA - Y, Y 




26 


36 




25 


36 


ns 


"H" to "L" Level 


tpHL 




29 


40 




22 


32 


Propagation 
Delay Time 


"L" to "H" Level 


tpLH 


SELECT - Y, Y 




34 


44 




27 


34 


ns 


"H" to "L" Level 


tpHL 




32 


42 




30 


40 


Propagation 
Delay Time 


"L" to "H" Level 


c pLH 


■ STROBE - Y, Y 




33 


44 




26 


36 


ns 


"H" to "L" Level 


t pHL 




31 


42 




28 


38 


Input Capacitance 


C IN 






5 






5 




pF 
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TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H1 64P 



SILICON MONOLITHIC 



TC4 0H164P 8-BIT SHIFT REGISTER (SERIAL- IN PARALLEL-OUT) 
TC40H164P is a SERIAL- IN/PARALLEL 



For the type D flip-flop of each stage, CLOCK 
input and CLEAR input are respectively common, thus 
being capable of performing asynchronously clear ope- 
ration from the outside at arbitrary time. In this 
case, all the data outputs of Q become "L" levels reg- 
ardless of other inputs by setting CLEAR input at "L" 
level. 

The flip-flop of each stage is triggered at the 
time of the rising edge of CLOCK inputs . 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


Vss-0.5 ^ Vss+10 


V 


Input Voltage 


VlN 


VSS-O.5 ^ VdD+0.5 


V 


Output Voltage 


VOUT 


V S s-0.5-v-V DD +0.5 


V 


Input Current 


I IN 


±10 


mA 


Power Dissipation 


PD 


300 


mW 


Storage Temperature 


Tstg 


-65 ^ 150 


°C 


Lead Temperature /Time 


Tsol 


260°C • lOsec 



TRUTH TABLE 



INPUTS 


OUTPUTS 


CLEAR 


CLOCK 


A 


B 


HA 


ftB 


ft.C 


ftD 


ftE 


ftp 


fto 


ftE 


L 


X 


X 


X 


L 


L 


L 


L 


L 


L 


I 


L 


H 


L 


X 


X 


ftAO 


ft BO 


ftco 


"too 


ftEO 


ftpo 


ftoo 


Hho 


H 


T 


H 


H 


H 


ftAn 


ftBn 


ftCn 


ftDn 


ftEn 


ftFn 


ftOn 


H 


t 


L 


X 


L 


ftAn 


ftBn 


ftCn 


ftDn 


ftEn 


ftFn 


w 


H 


t 


X 


L 


L 


ftAn 


ftBn 


ftcn 


ftDn 


ftEn 


ftFn 


ftQn 


X = Don 1 1 care 

BLOCK DIAGRAM 



Unit in nra 



14 13 12 1110 9 8 
rp rp rp rp - 




PIN CONNECTION 



VJD QH ftO- OF ftE CLEAR CTOCK 

ra m m rni Epi m nn 




LU 111 Lil Lil Lil Lil LzJ 

A B ftA ftB ftc QD VSS 



SERIAL 
INPUTS 



ftB 



ftC 



ftD 



ftE 



ftp 



«0 



f r g f r a w r / 

I D ft 1- D ft-i-D ft-J-D ft-L-D ftJ-D Q -J- D ft -L ft ft ^ 



SERIAL 
INPUTS 



to 



: 0) 



ncK 



«With all inputs and protection 
Circuit contained. 



TOSHIBA CORPORATION 



51 



^Mtuba 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H164P 



RECOMMENDED OPERATING CONDITIONS (V s s=0- c v) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


fjL 









v D d 


V 


Operating Temperature 


Topr 




-40 




85 


°c 



TIMING CHART 



SERIAL 
INPUTS 



LT 



^injirLjiLnjijijTrijn^^ 



«* 

Us 



I I 



i_r~L 



"L_n_ 



■L_n 



— 



ELECTRICAL CHARACTERISTICS (V ss =0.0V) 



ITEM 


SYMBOL 


TEST 
CONDITION 


v D d 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP . 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


VOH 


I t outI<ipa 
Vin=vss,Vdd 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


Vol 


^OUT^luA 
V IN= V SS. V DD 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


lOH 


VOH=4 . 6V 
V IH= V SS> V DD 


5 


-0.52 




-0.44 






-0.36 




mA 


Low Level 
Output Current 


lOL 


V OL=0.4V 
V IN= V SS- V DD 


5 


1.4 




1.1 






0.8 
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TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H164P 



ELECTRICAL CHARACTERISTICS (V SS =O.OV) 



ITEM 


SYMBOL 


TEST 
CONDITION 


vdd 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP . 


MAX. 


MIN. 


MAX . 


High Level 
Input Voltage 


VlH 


|T0UT|<lyA 
V OUT=0.5V 
V 0UT=4 . 5V 


5 


4.0 




4.0 






4.0 




V 


Low Level 
Input Voltage 


ViL 


5 




1.0 






1.0 




1.0 


High Level 
Input Current 


*IH 


V IH=5.0V 


5 




0.3 




lO- 5 


0.3 




1.0 


uA 


Low Level 
Input Current 


IlL 


VlL=0.0V 


5 




-0.3 




-lo- 5 


-0.3 




-1.0 


Quiescent 
Supply Current 


: DD 


* V IN= V SS> V DD 


5 




2.0 




lO" 3 


2.0 




10.0 


HA 



* All valid input combinations. 

SWITCHING CHARACTERISTICS (Ta=25°C, V ss =0V, V DD =5V, C L =15pF) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 






20 


40 


ns 


Output Fall Time 


tof 




20 


40 


Propagation 
Delay Time 


Low to High 
Level 


tpLH 


CLOCK - Q 




45 




ns 


High to Low 
Level 


'pHL 


- 


43 




Propagation 
Delay Time 


Low to High 
Level 


'pLH 




CLOCK="H" 




43 




ns 


High to Low 
Level 


tpHL 


CLEAR - Q 


CL0CK="L" 




46 




Minimum Data Set up Time 


tset-up 






15 




ns 


Mimimum Clear Removal Time 


trem 






15 




ns 


Minimum Clock Rise/Fall Time 


Hi 








1 


us 


Maximum Pulse Width 


^maxcf) 




10 


20 




MHz 


Minimum Pulse Width 


tw 


CLOCK, CLEAR 




30 




ns 


Input Capacitance 


C IN 






5 




PF 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H166P 

SILICON MONOLITHIC 



TC40H166P 8-BIT SHIFT REGISTER (S/P-IN P-OUT) 



TC40H166P is an 8-bit PARALLEL-IN/ SERIAL-OUT 
shift register, which can also perform SERIAL- IN/ 
SERIAL-OUT operation. 

In case of PARALLEL operation, the DATA of PARA- 
LLEL IN operation are output from the final stage of 
F/F after having been shifted in order at the rising 
edge of CLOCK. 

So with SERIAL OPERATION: that is, each F/F is 
triggered at the rising edge of CLOCK. 

Shifting of PARALLEL operation and SERIAL opera- 
tion can be achieved by SHIFT/LOAD input. 

SERIAL operation is performed when SHIFT/LOAD 
inputis at "H", and PARALLEL operation is performed 
when it is at "L" . 

For detailed operation, refer to the truth table 
and the timing chart. The functions and pin assign 
ments of TC40H166P are the same as those of 74LS166 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


v ss -o.5w ss+1 o 


V 


Input Voltage 


Vin 


V S s-0.5<\,V DD +0.5 


V 


Output Voltage 


v OUT 


V ss -0.5'vV DI) +0.5 


V 


Input Current 


I IN 


±10 


mA 


Power Dissipation 


?D 


300 


mW 


Storage Temperature 


T stg 


-65 1. 150 


°C 


Lead Temperature/Time 


Tsol 


260°C ■ lOsec 




^ +CL1 1 
Q 25— Q 05 



PIN CONNECTION 



jus 

63 



H 



B/L H Qfl 


O F 


E 


S - IN 




5T 




GK 




ABC 


D IN 





UJLiJLAJLiJLiJLiJLiJLLl 



HP 

MS 



RECOMMENDED OPERATING CONDITIONS (v ss =0V) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


V D D 




2.0 




8.0 


V 


Input Voltage 


VlN 









V D D 


V 


Operating Temperature 


T opr 




-40 




85 


"c 
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TOSHIBA CORPORATION 



tfolhiba 



INTEGRATEDCIRCUIT 



TECHNICAL DATA 



TC40H166P 



TRUTH TABLE 



INPUTS 


OUTPUTS 


FUNCTION 
MODE 




SHIFT/ 
LOAD 


CLOCK 
INHIBIT 


CLOCK 


SERIAL 
INPUT 


PARALLEL INPUT 


INTERNAL 


QH 


CLEAR 


A 


H 


QA 


QB 


L 


* 


* 


* 


* 


ft 


ft 


L 


L 


L 


Clear 


H 


H 


L 


+ 


L 


ft 


ft 


L 


QAn 


QGn 


Shift 


H 


H 


L 


+ 


H 


ft 


* 


H 


QAn 


QGn 


H 


L 


L 




* 


L 


L 


L 


PlNB 


L 


Parallel 
Load 


H 


L 


L 


+ 


A 


L 


H 


L 


PlNB 


H 


H 


L 


L 


+ 


* 


H 


L 


H 


P INB 


L 


H 


L 


L 




ft 


H 


H 


H 


P INB 


H 


H 


* 


H 


* 


* 


ft 


* 


Qao 


Qbo 


Qho 


Hold 


H 


* 


* 




ft 


ft 


* 


Qao 


Qbo 


Qho 


No change 



TIMING CHART 



*=Don't care Q no =Level of On before the indicated steady- 
stafe input conditions were establsiled. 



CLOCK 
CLOCK INHIBIT 

CLEAR 
SERIAL INPUT 
SHIFT/ LOAD 



JUUWLTLJIJI^ 



PARALLEL 
IN POT 



OUTPUT d H 



__r~i 



— 



— 



ru 



SERIAL SHIFT 



L | H | L | H 1 L l| h| 



INHIBIT 
LOAD 



SERIAL SHIFT 



TOSHIBA CORPORATION 
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tfoduba 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H166P 



BLOCK DIAGRAM 



SERIAL INPUT 

SHIFT/LOAD 
PARALLEL INPUT A 



PARALLEL INPUT B 



PARALLEL INPUT C 



SO 



& with all inputs and protection 
circuit contained. 




(3) 



(4) 



M 



PARALLEL INPUT D 




PARALLEL I 



PARALLEL INPUT F 



N PU T E 



PARALLEL INPUT 



PARALLEL INPUT H 



CLOCK 
CLOCK INHIBIT 



Q,A 





D 


D 




CK 


CL 






5 





D 


B 




CK 


_CL 






a. 




-t—t>°-1 



B 




CK 


C CL 







D 




CK 


CL 




5 



-r->»— i 



p 


1 


CK 


CL 







CK CL 

5_ 



T> D 
CK CJ 

5 



D 


D 




CK 


CL 






K 





{>> UTPU T Q, H 
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TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H166P 



ELECTRICAL CHARACTERISTICS (v ss =OV) 



ITEM 


tlYMROT 
3 I rlDUL. 


TEST 
CONDITION 


vdd 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN . 


MAX. 


High Level 
Output Voltage 


V H 


\ I 0m\ < LUA 
VlN=Vss,VnD 


5 


4.95 


- 


4.95 


5.0 


- 


4.95 


- 


V 


Low Level 
Output Voltage 


Vol 


l I OUTl < !U A 
V IN~ V SS' V DD 


5 


- 


0.05 


- 


0.0 


0.05 




0.05 


High Level 
Output Current 


: oh 


V OH =4.6V 
V IN=V S S. V DD 


5 


-0.52 


_ 


-0.44 


_ 


_ 


-0.36 


_ 


mA 


Low Level 
Output Current 


J-OL 


V L=0.4V 
VlN=V S S,V D D 


5 


1.4 




1.1 






0.8 




Input 
Voltage 

Input 
Current 


High Leve] 
i * , 


VlH 


|iout| < lyA 

V OUT =0.5V 
V OUT =4.5V 


5 


4.0 




4.0 






4.0 




V 


Low Level 


V IL 


5 




1.0 






1.0 




1.0 


High Leve] 


*IH 


V IH =5.0V 


5 




0.3 




10- 5 


0.3 




1.0 


yA 


Low Level 


Hi 


V IL =0.0V 


5 




-0.3 




.10-5 


-0.3 




-1.0 


Quiescent 
Supply Current 


!dD 


*Vin=V SS ,V DD 










10 


2.0 




10.0 


UA 



* All valid input combinations. 



SWITCHING CHARACTERISTICS (Ta=25°C, V ss =0V, V DD =5V, C L =15pF) 



ITEM 




SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 




tor 






17 


30 


ns 


Output Fall Time 




tof 




14 


26 


High to Low Level Propagation 
Time 


tpLH 


CLOCK - Q H 




29 


41 


ns 


Low to High Level Propagation 
Time 


tpHL 




36 


50 


Low to High Level Propagation 
Time 


tpHL 


CLEAR - Q H 




38 


52 


ns 


Maximum Clock Frequency 


f max^ 




15 


25 




MHz 
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I NTEGR ATED C I RCU I T 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40M74P 
SILICON MONOLITHIC 



TENTATIVE 

TC40H174P HEX "D" TYPE FLIP FLOPS 



Unit in nun 



TC40H174P contains six circuits of D type 
flip-flop having the common clock and the common 
clear terminal. 

The logical inputs applied to D inputs are trans- 
ferred to Q outputs at the rising edge of CLOCK 
input . 

The clear input is "L" level active. 
This has the same pin connection and the same 
functions as TTL74174 and TC40174BP is also same. 



TRUTH TABLE 




4 


Don't care 




INPUTS 


OUTPUT 




CLOCK 




CLEAR 


Qn 






H 


H 


H 






L 


H 


L 






* 


H 


No change 




■k 




L 


L 











16 15 14 13 12 11 10 9 
. , n O m m m , m m rh rfi 

- Cj uj uli ' ilj iu Ol J 




BLOCK DIAGRAM 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


VDD 


V SS -0.5MJ DD +10 


V 


Input Voltage 


VlN 


VSS-0.5WDD+0.5 


V 


Output Voltage 


VOUT 


V ss -0.5W DD +0.5 


V 


Input Current 


I IN 


±10 


mA 


Power Dissipation 


PD 


300 


mW 


Storage Temp. 


T stg 


-65M50 


°C 


Lead Temp. /Time 


Tsol 


260°C-10 sec 







9 


1 






1 


A 






C P 






3 - 


Do 


Qo 


-2 


4 - 


Dl 


Qi 


-5 


6 - 


D 2 


Q2 


-7 


11 - 


D 3 


Q3 


-10 


13 - 


Bit 


8fe 


-12 


14- 


»5 


0-5 


-15 


VSS : 


8 


V D D 


: 16 



LOGIC DIAGRAM 



CLOCK 



r p r r 4 



(15) 



J L Dp 



X 



Cp 



"L Pi 



1 



jp Q 2 



J L D 2 



C P Qi, 



J L V h 



C P Q s 



CLEAR 



(3) 



(4) 



(6) 



(11) 



(13) 



(14) 
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TOSHIBA CORPORATION 



tfashiha 



INTEGRATEDCI RCUIT 

TECHNICAL DATA 



H174P 



RECOMMENDED OPERATING CONDITIONS (V ss =O.OV) 



ITEM 


SYMBOL 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


VDD 


2.0 




8.0 


V 


Input Voltage 


VlN 


0.0 




v D d 


V 


Operating Temp. 


T 

1 opr 


-40 




85 


°c 



ELECTRICAL CHARACTERISTICS (Vss=0.0V) 



ITEM 


SYMBOL 


TEST 
CONDITION 


Vdd 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP . 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V 0H 


PoUTl <lyA 
V IN= V SS.V D D 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


vol 


PoUTl <1uA 
V IN=VSS,V D D 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I OH 


V OH =4.6V 
V IN= V SS. V DD 


5 


-0.52 




-0.44 






-0.36 




mA 


Low Level 
Output Current 


X 0L 


V OL =0.4V 
V IN= V SS' V DD 


5 


1.4 




1.1 






0.8 




High Level 
Input Voltage 


V IH 


PoUTl <lyA 

V 0H =4.5V 

V OL=0.5V 


5 


4.0 




4.0 






4.0 




V 


Low Level 
Input Voltage 


V]X 




1.0 








1.0 


1.0 


Input 
Current 


"H" Level 


IlH 


V IH=5.0V 


5 




0.3 




10-5 


0.3 




1.0 


UA 


"L" Level 


IlL 


v IL=0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent 
Current 


Supply 


Idd 


* V IN= V SS.V DD 


5 




20.0 




).005 


20.0 




150 


UA 



* All valid input combinations 
SWITCHING CHARACTERISTICS (Ta=25°C, Vgg=0.0V, C L =15pF) 



ITEM 


SYMBOL 


TEST 
CONDITION 


Vdd(v) 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 




5 




20 


40 


ns 


Output Fall Time 


tof 




5 




20 


40 


Propagation 
Delay 


(L-H) 


c pLH 


CLOCK-Q 


5 




50 




ns 


(H-L) 


'pHL 




40 




(H-L) 


tpHL 


CLEAR-Q 


5 




40 




ns 


Min. Clear Pulse Width 


t W 


CLEAR 


5 




25 




ns 


Max. Clock Rise Time 


trij. 




5 






1000 


ns 


Max. Clock Fall Time 


C f + 






1000 


Min. Data Set Up Time 


tset-up 


D n -CL0CK 


5 




20 




ns 


Max. Clock Frequency 


MAX <(. 




5 


10 


20 




MHz 


Input Capacitance 


C IN 








5 




pF 



TOSHIBA CORPORATION 



59 



m INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H174P 



SWITCHING TIME TEST WAVEFORM 



10ns 10ns 



CLEAR 



Dn 



CLOCK 



10ns 



90% 
107. 



10ns 



% ^50% ^ : 



50% 




Qn 



PLH 



50% 7 

10% 
thold 



90% 90% 
50% 50% 



10% 



t-up / \ 

_j 50% V 



50% 



50% 



tpHL 



10% 



90% 90% 



90% 90% 



10% 10% 



10% 



tf <t> tr<t 



90% 
10% 



50% 



ni 5o% f ™ \ / 



c pHL 



^ 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H175P 
SILICON MONOLITHIC 



40H175P QUAD "D" TYPE FLIP-FLOPS 



TC40H175P is a "D" type flip-flop with four cir- 
cuits that has common CLOCK and CLEAR inputs. 

The logical input applied to DATA input is trans- 
mitted to Q and Of outputs by the rising edge of CLOCK 
input . 



If CLEAR input is set at "L" level, output Q ■- L 



level and output TJ 
inputs . 



H 



othe 



MAXIMUM RATINGS 



LOGIC DIAGRAM 




CLEAR w ^>c- 



With all inputs and protection 
circuit contained. 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


VSS-0.5^V SS+ 10 


V 


Input Voltage 


VlN 


V ss -0.5^V DD +0.5 


V 


Output Voltage 


v OUT 


v SS-0.5 ^ V DD+ o.5 


V 


Input Current 


IIU 


±10 


mA 


Power Dissipation 


P D 


300 


mW 


Storage Temperature 


Tstg 


-65 <\. 150 


°C 


Lead Temperature/Time 


Tsol 


260°C • lOsec 



IB 15 14 13 12 11 10 9 















1 2 


3 4 5 6 
139 MAX. 


Ul U 

7 8 












PIN CONNECTION 



v IO «) 4ft 4D 3D 3ft 3ftCIOCK 

isir5iisinsii5ifiiir^im 




TRUTH TABLE 





ooipais 


CLEAR 


CLOCK 


DATA 


ft 


ft 


L 


I 


X 


L 


B 


H 


T 


H 


a 


L 


H 


T 


L 


L 


H 


H 


1 


X 


No Change 
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IklTCT^D ATCnriDH NT 


TC40H175P 


TECHNICAL DATA 





RECOMMENDED OPERATING CONDITIONS (V ss =O.OV) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP . 


MAX. 


UNIT 


Supply Voltage 


Vdd 




2.0 




8.0 


V 


Input Voltage 


VlN 









vdd 


V 


Operating Temperature 


T opr 




-40 




85 


°c 



ELECTRICAL CHARACTERISTICS (V ss =0.0v) 



ITEM 


SYMBOL 


TEST 
CONDITION 


vdd 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V H 


!0UT|<lyA 
V IN= V SS' V DD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 




|Iout|<i u a 
v in= v ss> v dd 












High Level 
Output Current 


T 0H 


v OH=4 . 6V 
VIN=VSS. V DD 


5 


-0.52 




-0.44 






-0.36 




mA 


Low Level 
Output Current 


*OL 


V OL=0.4V 
V IN= V SS. V DD 


5 


1.4 




1.1 






0.8 




Input 
Voltage 


"H" Level 


VlH 


| X OUT | <lpA 
V OUT=0.5V 
v 0UT=4 . 5V 


5 


4.0 




4.0 






4.0 




V 


"L" Level 


ViL 


5 




1.0 






1.0 




1.0 


Input 
Current 


"H" Level 


!lH 


V IH=5.0V 


5 




0.3 




10-5 


0.3 




1.0 


M A- 


"L" Level 


!lL 


v IL=0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent 
Supply Current 




*VlN=V S S.V D D 


5 




2.0 




io- 3 


2.0 




10.0 


MA 



* All valid input combinations. 



SWITCHING CHARACTERISTICS (Ta=25°C, Vss=0-0V, C L =15pF) 



ITEM 


SYMBOL 


TEST 
CONDITION 


Vdd(v) 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 




5 




20 


40 


ns 


Output Fall Time 


tof 




5 




20 


40 


Propagation 
Delay Time 


"L" to "H" Level 


tpLH 


CLOCK - Q , 


5 




44 




ns 


"H" to "L" Level 


tpHL 


5 




40 




"L" to "H" Level 


tpLH 




5 




35 




ns 


"H" to "L" Level 


tpHL 


CLEAR -0,0 


5 




45 




Minimum Pulse Width 


C W 


CLEAR 


5 




20 




ns 


Maximum Clock Rise/Fall 
Time 


t r <ji 
tfi). 


CLOCK 


5 






1000 


ns 


Minimum Data Set up Time 


t s et-UP 


D-CLOCK 


5 




15 




ns 


input Capacitance 


C IN 








5 




pF 


Maximum Clock Frequency 


f MAX 




5 


10 


20 




MHz 
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TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 M0S" DIGITAL INTEGRATED CIRCUIT 
TC40H192P, TC40H193P 



SILICON MONOLITHIC 

TENTATIVE 

TC40H192P SYNCHRONOUS 4-BIT BCD UP/ DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 
TC40H193P SYNCHRONOUS 4-BIT BINARY UP /DOWN COUNTERS (DU AL CLOCK WITH CLEAR) 



TC40H192P and TC40H193P are synchronous 4-bit 
up/down counters. 

Clear input is "H" level active and preset 
input is "L" level active, and both inputs func- 
tions asynchronously. 

The clocks are separately provided for the up 
count input and for the down count input, and the 
rising edge of both pulses initiates the counting 
operations. Since the clock in the counter is 
obtained by logically adding the up count input 
and the down count input, one of clock inputs can 
be used as the clock inhibit input. 

TC40H192P and TC40H193P are same function 
as TIL 74192 and 74193 and pin-to-pin compatible 
with those TC40192BP and TC40193BP are also same. 



16 15 14 13 12 11 10 9 

— C ^L . r~~1 r—\ i i i e r-~i i 




T 3 



1 I H 

T- +0.1 
0,5±0.1 5j|a2HAX.| Qa -0-05 

14+0.1S l^62-~e80 



MAXIMUM RATINGS 



PIN CONNECTION 



ITEM 


SYMBOL 


RATINGS 


UNIT 


Supply Voltage 


VDD 


V SS -0.5^V S S+10 


V 


Input Voltage 


VlN 


V ss -0.5^V ss +0.5 


V 


Output Voltage 


v 0UT 


VSS-0.5-WSS+0.5 


V 


Input Current 


I IN 


i LO 


mA 


Power Dissipation 


PD 


300 


mW 


Storage Temp . 


T stg 


-65-H50 


°C 


Lead Temp. /Time 


Tsol 


260°C-10 sec 



16 15 14 13 12 11 10 9 
I I I I I I I 




TRUTH TABLE 





TC40H192P/192P 




EC4192P 




TC40H193P 






COUNT 
UP 








ACTION 




COUNT 


Qa 


°b 


Qc 


Qd 




COUNT 


Qa 


QB 


Qc 


Qp 




DOWN 




CLEAR 





L 


L 


L 


L 





L 


L 


L 


L 


_r 


H 


H 


L 


COUNT UP 


1 


H 


L 


L 


L 


1 


H 


L 


L 


L 


~L 


H 


H 


L 


NO COUNT 




L 


H 


L 


L 


2 


L 


H 


L 


L 


H 


_r 


H 


L 


COUNT DO™ 


3 


H 


H 


L 


L 


3 


H 


H 


L 


L 


H 




H 


L 


NO COUNT 


4 


L 


L 


H 


L 


4 


L 


L 


H 


L 


* 


* 


L 


L 


PRESET 


5 


H 


T, 


H 


L 


5 


H 


I 


H 


L 


* 


* 


* 


H 


RESET 


6 


L 


H 


H 


L 


6 


L 


H 


H 


L 




* Don°t care 




J— 


II 


H 


H 


L 


7 


H 


H 


H 


L 




8 


L 


L 


L 


H 


8 


L 


L 


L 


H 


9 


H 


L 


L 


H 


9 


H 


L 


L 


H 










A 


L 


H 


L 


H 




B 


H 


H 


L 


H 


C 


L 


L 


H 


H 


D 


H 


L 


H 


H 


E 


L 


H 


H 


H 


F 


H 


H | H | H 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H192P, TC40H193P 




DATA INPUT B O- 



DATA INPUT C ■ 



DATA INPUT D D»- 



OUTPUT QA 



CPCL 



|^£> T 2, D 2 J-C» OUT 




OUTPUT OB 



OUTPUT QC 



£*> OUTPUT OD 



C LEAR - 
LOAD - 



DATA 
INPUT 



A-f 
B J 

c 



J 



COUNT UP" 
COUNT DOWN- 

OB" 

qc 

OD" 



CARRY 
BORROW 



DON'T CARE UNTIL LOAD GOES L 



LU 



TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 



TECHNICAL DATA 



TC40H192P, TC40H193P 




COUNT UP- 
COUNT DOWN- 
DATA INPUT A 1>- 



DATA INPUT B- 



DATA INPUT C [>- 



DATA INPUT D- 



;CPCL 



OUTPUT QA 



-O OUTPUT QB 



JIpcl 

c Qj 
13, 03 ■ 




OUTPUT QC 



OUTPUT QD 



TIMING CHART (TC40H193P) 



DATA 
INPUT 



A-J 



COUNT UP — 
COUNT DOWN _ 
QA " 

qci:. 



CARRY 
BORROW 



DON'T CARE UNTIL LOAD GOES "L" 



u 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H192P, TC40H193P 



RECOMMENDED OPERATING CONDITIONS (VsS=0V) 



ITEM 


SYMBOL 




MIN. 


TYP . 


MAX. 


UNIT 


Supply Voltage 










18 


y 


Input Voltage 











V DD 




Operating Temp. 


r opr 




-40 




85 


°c 



ELECTRICAL CHARACTERISTICS (V ss =0V, V DD =5V) 



ITEM 


SYMBOL 


TEST 
CONDITION 


-40°C 


25°C 


85°C 




MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


MAX. 


High Level 
Outout Voltage 




PoUTl <lpA 
V IN =V SS. V DD 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


V 0L 


^outI <lpA 
VlN=Vss,VDD 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I 0H 


V OH =4.6V 
VlN= v SS> v DD 


-0.52 




-0.44 






-0.36 




mA 


Low Level 
Output Current 




VOL=0.4V 
V IN= V SS» V DD 


1.4 




1.1 






0.8 




High Level 
Input Voltage 


VlH 


Pout <ipA 

V OUT=0. 5V 
V 0UT=4 . 5V 


4.0 




4.0 






4.0 




V 


Low Level 
Input Voltage 


VlL 




1.0 






1.0 




1.0 


Input 
Current 


"H" Level 


J IH 


V IH=5.0V 




0.3 




10-5 


0.3 




1.0 


PA 


"L" Level 


!lL 


VlL=0.0V 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent Supply 
Current 


I DD 


*VlN=V SS) V DD 




20.0 




0.005 


20.0 




150 


PA 


* All valid input combinations 

SWITCHING CHARACTERISTICS (Ta=25°C, V S s=0.0V, Vdd=5.0V, Cl=15 P F) 



ITEM 


SYMBOL 


TEST CONDITIONS 


MIN. 


TYP. 


MAX . 


UNIT 


Output Rise Time 


tor 






20 


40 


ns 


Output Fall Time 


tof 






20 


40 


ns 


Propagation 
Delay Time 


tpLH 






80 




ns 


tpHL 












CLOCK-CARRY. BORROW 




60 




ns 




m 


LOAD-Q 




60 




ns 




tPLH 
tpHl. 


LOAD-CARRY. BORROW 




60 




ns 




tPHL 


CLEAR-Q 




60 




ns 




CLEAR-CARRY , BORROW 




60 




ns 


Data Hold Time 


'hold 






10 




ns 


Mxn. Clock 
Pulse Width 


tw(CK) 






40 




ns 


Min. Preset 
Pulse Width 


twCLOAD) 






30 




ns 


Min. Clear 
Pulse Width 


tw(CL) 






30 




ns 


Max. Clock 
Rise Time 


tr 








1 


us 


Max. Clock 
Fall Time 


tf 








1 


ps 


Max. Clock Frequency 


f MAX 




5 


10 




MHz 


Input Capacitance | ^IN 






5 




PF 



66 



TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H192P, TC40H193P 



SWITCHING TIME TEST CIRCUIT AND WAVEFORM 



Test Circuit 



V D D 



TABLE 



p Gl 



r G2 



CLEAR 




LOAD 


QA 


COUNT 


UP QB 


COUNT 


DOWN QC 


A 


QD 


B 


CARRY 


C 


BORROW 


D 






v S s 



Waveform 1 

TEST NO.l 



COUNT UP V DD 
OR COUNT DOWN Vgg 



TEST 
NO. 


CLEAR 


LOAD 


COUNT 
UP 


COUNT 
DOWN 


DATA 
n 


1 


L 


H 


PG1 


H 


L 


1 


L 


H 


H 


P G 1 


L 


2 


L 


P G1 


L 


L 


P G2 


3 

1 


P G1 


P G 2 


L 


L 


H 



c L=15pF 



Waveform 2 

TEST NO. 2 



Qn 



V H 

Vol 



CARRY 



50% 



50% 



tpHL 



OR BORROW 



v OH 
VOL 



\^50% 



LOAD 



c pHL 



tpLH 



tpLH 



DD 

v S s 



50% 



50% 



Qn 



v OH 

vol 



Waveform 3 

TEST NO. 3 



CARRY 
OR 



50% 50% 



thold 



tpjEW 



voh b^^c: 

vol ^V \ 50 ' 



CLEAR 



LOAD 



V D D 
V SS 



J 



V DD 

v S s, 



Qn 



VOH 

vol 



CARRY 



OR BORROW 



voh 
Vol 



50% 



PHL 



50% 



c pHL 



c pLH 



TOSHIBA CORPORATION 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H240P TC40H241P TC40H244P 

SILICON MONOLITHIC 



OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS 

TC40H240P INVERTED 3-STATE OUTPUTS 
TC40H241P NON INVERTED 3-STATE OUTPUTS 
TC40H244P NONINVERTED 3-STATE OUTPUTS 
MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V SS -0.5%V SS +10 


V 


Input Voltage 


VlN 


V ss -0.5^V ss +0.5 


V 


Output Voltage 


v OUT 


V SS -0.5^V DD +0.5 


V 


Input Current 


I IN 


±10 


mA 


Power Dissipation 


P D 


300 


mW 


Storage Temperature 


T stg 


-65 -v 150 


°C 


Lead Temperature/Time 


T sol 


260°C • lOsec 



20 19 18 17 16 15 14 13 12 11 




PIN CONNECTION 



TC40H240P 



CONTROL 
IS 
1A1 

1A2 . 



1A4 
2A 1 

2A2 
2A3 . 



20 

CONTROL 



(1) 




M 


(2) 




(4) 




ad 


(6) 




W 


(8) 






(.J) 




(9) 






(7) 


(IE) 




(5) 


M 


mt- 


(3) 


M 











CONTROL , 

- 1 
10 



TC40H241P 



TC40H244P 

V D D 



IT I 
1Y2 
1Y3 
1Y4 

2Y1 
2Y2 
2Y 3 
2Y4 



1A 1 
1A2 
1A 3 

1A4 
2A 1 ■ 
2A2- 
2A3- 
2A4 ■ 



(2) 



(4) 



(6) 



(8) 



(U) 



i,;3 



■ 



20 

CONTROL 



OL 



-tfcr 



m 
64 

— 1Y2 
M. 1Y3 

2Y1 



10 
1A 1 
1A2 
1A 3 
1A4. 



(1) 



(2) 



(4) 



M. 



(8) 



(9) 



01) 



2Y2 



i£L 2Y3 
J3)_ gY4 



(13 



2A2- 
2A3_J±?_ 



2A4-W 

CONTROL 



-CS= 



N 



1Y 1 
1Y 2 

w 

_ 1Y3 

K 1Y4 

( 9 ) 2Y1 

-li— 2Y2 

( 5 ) 2Y3 



v ss v ss 

$ With all inputs and protection circuit contained. 



I w 



RECOMMENDED OPERATING CONDITIONS (V ss =OV) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP . 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


VlN 









VDD 


V 


Operating Temperature 


T 




-40 




85 


°C 



TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 




TC40H241P TC40H24 



TRUTH TABLE 

TC 40H240P 



TC 4 H2 4 1 P 



TC 40H24 4P 



INPUTS 


OUTPUTS 


INPUTS 


OUTPUTS 




INPUTS 


OUTPUTS 


CONTROL 


DATA 


CONTROL 


DATA 


CONTROL 


DATA 


Yn 


Yn 


Yn 


10 


20 


An 


13 


20 


An 


10 


20" 


An 


L 


L 


L 


H 


L 


H 


L 


L 




L 


L 


L 


L 


L 


L 


H 


L 


L 


H 


H 


H 




L 


L 


H 


H 


H 


L 


X 


1Y1~-1Y4 Hz 


H 


H 


X 


1Y1-1Y4 HE 




H 


L 


X 


1Y1-1Y4 Hz 


L 


H 


X 


2Y1~2Y4 Hz 


L 


L 


X 


2Y1-2Y4 HZ 




L 


H 


X 


2Y1-2Y4 Hz 


H 


H 


X 


1Y1-1Y4.SX1-S?! 


H 


L 


X 


1Y1-1Y4. 2Y1~2Y4 Z 




H 


H 


X 


]I1~1Y4,SX1~3X4 



X =Don t care. Hz = High Impedance . 



ELECTRICAL CHARACTERISTICS (v ss =OV) 



ITEM 


SYMBOL 






-40°C 25°C 


85°C 


UNIT 


TEST CONDITION 




TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V H 


| I 0UT[<1 U A 
V IN =V SS> V DD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


VOL 


| I OUTl<l u A 

vin=vss,Vdd 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


TOH 


V 0UT=4 . 6V 
V IN =V SS> V DD 


5 


-0.95 




-0.88 






-0.8 




mA 


Low Level 
Output Current 


fot 


V OUT=0.4V 
V IN =V SS> V DD 


5 


4.7 




4.4 






4.0 




Input 
Voltage 


"H" Level 


VlH 


|IOUT|<lpA 
V OUT=0 . 5V 
V 0UT=4 . 5V 


5 


4.0 




4.0 






4.0 




V 


"L" Level 


V IL 


5 




1.0 






1.0 




1.0 


Input 
Current 


"H" Level 


kH 


V IN=5.0V 


5 




0.3 




10-5 


3.0 




1.0 


yA 


"L" Level 


IlL 


V IN=0.0V 


5 




-0.3 




-lO- 5 


-0.3 




-1.0 


Disable 

Output 

Time 


"H" Level 


I DH 


V DH=5.0V 


5 




0.5 




ID" 4 


0.5 




30 


MA 


"L" Level 


ira. 


v DL=0.0V 


5 




-0.5 




-10" 4 


-0.5 




-30 


Quiescent 
Supply Current 




*VlN=V ss ,V DD 


5 




5.0 




0.005 


5.0 




30 


UA 



* All valid input combinations. 
SWITCHING CHARACTERISTICS (Ta=25°C, V S s=0V, VpD=5V, C L =50pF) 



ITEM 


SYMBOL 


TEST 
CONDITION 


TC40H240P 


TC40H241P 


TC40H244P 


UNIT 


minJ typ.|max. 


MIN . 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Output Rise Time 


tor 


Fig. 1 


1 17 1 40 1 












ns 


Output Fall Time 


tof 


Fig. 1 




17 


40 














Propagation 
Delay Time 


High Level 


tpLH 


Fig. 1 




24 


34 














ns 


Low Level 


tpHL 


Fig. 1 




28 


38 














Disable 
Output Time 


High Level 


'pHZ 


Fig. 3 




27 


35 














ns 


Low Level 


tpLZ 


Fig. 3 




27 


35 










Disable 
Output Time 


High Level 


tpZH 


Fig. 3 




24 


35 












ns 


Low Level 


tpZL 


Fig. 2 




30 


42 














Input Capacitance 


C IN 






5 
















PF 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H240P TC40H241P TC40H244F 



SWITCHING TIME TEST CIRCUITS AND WAVEFORM 




Fig. 2 



Fig.3 



.tr, tf 



* l/so* 505&V 

J- 10* 10* 



10* 10* 5 

LZ | , t yZL 




TC40H241P 
Fig.l 



Fig.2 ?V 




V D D 




tf 



90f 
5058 50* 
10* 10' 




HE 



50*. 505f 
IDjS M* 




tor 



'of 




TC40H244P 
Flg.l 



Fig.2 



Vdd 



TTT 7T7 W 7TT 




a 

.0* ID* 



tpLH 



5056* 50$ 






X 



Jh 1056 1056^ 




Fig.3 




Vdd 



; :rl jet 
rrr rfr 



/-50* 5656 
1056 10j8 




Fig.3 
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TOSHIBA CORPORATION 



INTEGR ATEDC I RCUIT 

TECHNICAL DATA 



n n 2 



C^MOS" DIGITAL INTEGRATED CIRCUIT 

TC40H242P TC40H243P 

SILICON MONOLITHIC 



QUAD BUS TRANSCEIVERS 
TC40H242P INVERTED 3-STATE OUTPUTS 
TC40H243P NONINVERTED 3-ST 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


VDD 


Vgg-O.S'v.Vss+io 


V 


Input Voltage 


VlN 


V S s-0.5^V DD +0.5 


V 


Output Voltage 


V OUT 


V ss -0.5^V DD+0 .5 


V 


Input Current 


Tin 


±10 


mA 


Power Dissipation 


Pd 


300 


mW 


Storage Temperature 


Tstg 


-65 ^ 150 


°C 


Lead Temperature/Time 




260°C . lOsec 



PIN CONNECTION & TRUTH TABLE 



14 13 12 11 10 9 8 




TOSHIBA 



TC40H242P 



TC40H242P TRUTH TABLE 



01) 



y D d 



2B 



W 



3B 
(9) 




(8) 



(3) (4) ; 5 ) 



I 



(7) V SS 



(6) 



OAB1A 

TC40H243F 



CONTROL INPUTS 


DATA FORT STATUS 


JAB 


BA 


A 


B 


L 


L 


IN PU T 


L 


OUTPUT 


H 


H 


L 


H 


H 


on TPUT 


L 


INPUT 


H 


H 


L 


L 


H 


Don't use 


1 




High Impedance 







TC40H243P TRUTH TABLE 



IB 2B 3B 4B OBA 



(9) 



(8) 




CONTROL INPUTS 


LATA PORT STATUS 


OAB 


OBA 


A 


B 


L 


L 


INPUT 


L 


OUTPUT 


L 


H 


H 


H 


H 


OUTPUT 


L 


I NPUT 


L 


H 


H 


L 


H 


Don't VB6 


H 


L 


High Impedance 



(Fab ia 2a 



With all inputs and protection 
circuit contained. 



RECOMMENDED OPERATING CONDITIONS (V S s=-0V) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP . 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


VlN 









V D D 


V 


Operating Temperature 


T opr 




-40 




85 


°C 
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m INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H242P TC40H243P 



ELECTRICAL CHARACTERISTICS (Vss=OV) 



ITEM 


SYMBOL 


TEST 
CONDITION 




-40°C 


25°C 


85°C 




MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


UNIT 


High Level Output 
Voltage 


V 0H 


|IOUT|<l(jA 
V IN= V SS. V DD 


5 


4.95 


_ 


4.95 


5.0 


_ 


4.95 




V 


Low Level Output 
Voltage 


v l 


UU 1 <lyA 
Vin=VsS»Vtjd 


5 




0. 05 




0. 


. 05 




0.05 


High Level Output 
Current 


lOH 


V OUT=4 . 6V 

VTM = VC?(? VTA 11 

IN v bS» v DD 


5 


-0.95 


- 


-0.88 


- 


- 


-0.8 


- 


mA 


Low Level Output 
Current 


Inr 


V OUT=0 . 4 V 
V IN= V SS» V DD 


5 


4.7 


- 


4.4 


- 


- 


4.0 


- 


Input 
Voltage 


'H" Level 


VlH 


| Tout | <i u a 

V OUT=0 . 5V 
VoUT=4 . 5V 


5 


4.0 




4.0 






4.0 




V 


'L" Level 


VlL 


5 




1.0 






1.0 




1.0 


Input 
Current 


'H" Level 


IlH 


V IN=5.0V 


5 




0.3 




10-5 


0.3 




1.0 


yA 


V Level 


t in 


V IN=0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Disable 

Output 

Time 


'H" Level 


X DH 


V DH=5 . OV 


5 




0.5 




10" 4 


0.5 - 




30 


uA 


'L" Level 




v DL=0.0V 


5 




-0.5 




*io- 4 


-0.5 




-30 


Quiescent Supply 
Current 


T DD 


*VIN=VSS.VDD 


5 




5.0 




0.005 


5.0 




30 


UA 



* All valid input combinations. 
SWITCHING CHARACTERISTICS (Ta=25°C, V S s=0V, VpD=5V, C L =50pF) 



ITEM 


SYMBOL 


TEST 
CONDITION 


TC40H242P 


TC40H243P 


UNIT 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Output Rise Time 


tor 






18 


40 




18 


40 


ns 


Output Fall Time 


'of 






17 


40 




17 


40 


Propagation 
Delay Time 


Low to High 
Level 


'pLH 






23 


34 




23 


34 


ns 


High to Low 
Level 


'pHL 






26 


37 




26 


37 


Disable 
Output Time 


"H" Level 


tpHZ 






27 


34 




27 


34 


ns 


"L" Level 


tpLZ 






29 


38 




29 


38 


Disable 
Output Time 


"H" Level 


tpZH 






26 


38 




26 


38 


ns 


"I." Level 


c pZL 






32 


44 




32 


44 
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TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIR CUIT 
TC40H245P 
SILICON MONOLITHIC 



TC40H245P OCTAL BUS TRANSCEIVERS 
MAXIMUM RATINGS 



Unit in mm 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V ss -0.5-vV ss+ 10 


V 


Input Voltage 


VlN 


V ss -0.5^V ss+0 .5 


V 


Output Voltage 


v OUT 


V ss -0. 5^+0.5 


V 


Input Current 


Tin 


±10 


mA 


Power Dissipation 


Pd 


300 


mW 


Storage Temperature 


T stg 


-65 150 


°C 


Lead Temperature/Time 


Tsol 


260°C • lOsec 


PIN CONNECTION 



20 19 18 17 16 15 H 13 12 11 

■ ipr|irpr|irti|r|irtiqini ll - 

vijntnjj u|j \i]i lLj Uj l|j J - 

1 2 3 4 5 769 10 




*5" 

»« 



(1) 




H 


(2) 


^> 












M 


(3) 










(4) 








W 


M 






^3— I— 




(6) 






ZQ- 1 - 





M 


Pi 




*}- L - 




(8) 










(9) 
! 






^H- 






« <J— <— 





NABLE 



-Bi 



CONTROL INPUTS 


DATA PORT STATUS 


ENABLE 


DIB 


L 


L 


B data to A bus 


L 


H 


A data to B bus 


H 


X 


High Impedance 



X = Don 't care 



-B 5 



-B 7 
-B 8 



m 

v S s 



o TC40H245P is a bidirectional bus transceiver 
wi th eight circuits that has 3- s tate outputs . 

o Most suitable fo-r control of 8-bit data line. 

o Its output current is so large that IfiTTL can be 
directly driven by ten inputs. 



With all inputs and protection 
circuit contained. 



RECOMMENDED OPERATING CONDITIONS (Vss=0V) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP . 


MAX. 


UNIT 


Supply Voltage 


Vdd 




2.0 




8.0 


V 


Input Voltage 


VlN 









vdd 


V 


Operating Temperature 


T opr 




-40 




85 


°C 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H245P 



ELECTRICAL CHARACTERISTICS (V ss =OV) 



ITEM 


SYMBOL 


TEST 
CONDITION 


vdd 


-40 °C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


VOH 


I i outI * lvA 

VlN= v SS.VDD 


5 


4 . 95 




4 . 95 


5 . 




4.95 




V 


Low Level 
Output Voltage 


vol 


1 lOUT 1 < 

Vin=vss, vdd 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


X OH 


V OH =4.6V 

vin=vss,vdd 


5 


-0.95 




-0. 88 






-0.8 




mA 


Low Level 
Output Current 


lOL 


V OL =0.4V 
V IN =V SS> V DD 


5 


4.7 




4.4 






4.0 




Input 
Voltage 


High 
Level 


VlH 


|l oux | < luA 

V OH =4.5V 

VOL=0.5V 


5 


4.0 




4.0 






4.0 




V 


Low 
Level 


VlL 


5 




1.0 






1.0 




1.0 


Input 
Current 


High 
Level 


IlH 


Vih=5.0V 


5 




0.3 




10-5 


0.3 




1.0 


UA 


Low 
Level 


!lL 


V IL =0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent Supply 
Current 




*VlN= V SS' V DD 


5 




5.0 




0.005 


5.0 




30 


uA 



* All valid input combinations. 



SWITCHING CHARACTERISTICS (Ta=25°C, V ss =0V, Vdd=5V, Cl=50 p F) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 






20 


40 


ns 


Output Fall Time 


tof 






20 


40 


Propagation 
Delay Time 


"H" to "L" 


tpLH 






19 


26 


ns 


"H- — ' 

Level 


tpHL 






23 


29 


Output 

Disable 

Time 


High Level 


tpHZ 






40 


47 


ns 


Low Level 


tpLZ 







31 


38 


Output 

Disable 

Time 


High Level 


tpZH 


| 




39 


49 


ns 


Low Level 


tpZL 






35 


43 



74 



TOSHIBA CORPORATION 



Toshiba 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H273P 
SILICON MONOLITHIC 



TC40H273P OCTAL "D" TYPE FLIP-FLOPS 



TC40H273P is a "D" type flip-flop with eight 
circuits that has common CLOCK and CLEAR terminals 

CLEAR input is "L" active. In this case, all 
the outputs come to "L" level regardless of other 
inputs. When CLEAR input is at "H" level, the DATA 
is transmitted to the output as it is, by the edge 
of CLOCK. 

The functions and pin assignments of TC40H273P 
are the same as those of 74LS273. 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V SS -0.5^V SS +10 


V 


Input Voltage 


ViN 


V ss -0.5^V DD+0 .5 


V 


Output Voltage 


VoUT 


V ss -0.5^V DD+ 0.5 


V 


Input Current 


I IN 


±10 


mA 


Power Dissipation 


PD 


300 


mW 


Storage Temperature 


T stg 


-65 -v 150 


°C 


Lead Temperature/Time 


T sol 


260°C ■ lOsec 



TRUTH TA3LE 



INPUTS 


OUTPUT 


CLEAR 


CLOCK 


DATA 


Q 


L 




$ 


L 


H 


+ 


H 


H 


H 


+ 


L 


L 


H 


L 




Qo 



2& = Don't Care 



BLOCK DIAGRAM 



20 19 18 17 16 IS 14 13 12 11 




™ 2.54±0.25 



PIN CONNECTION 




lft 



2ft 



4H 



CLOCK p)o- 



CLEAR HJ*" 



Hd Q 
Sii. 



(3) 
ID 



(5) 



(*) 



(7) 



r|E ft 

CL 



(9) 



5ft 

w 



(8) 



ri D ftr 

C L 



60, 



7ft 



CL 



M 

6D 



r1 D ft 

CL 



sq. 



7D 



rP ft 

CL 
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m INTEGRATEDCIRCUIT 


TC40H273P 


TECHNICAL DATA 





RECOMMENDED OPERATING CONDITIONS (Vss=0V) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


VlN 









vdd 


V 


Operating Temperature 


Topr 




-40 




85 


°c 



ELECTRICAL CHARACTERISTICS (VsS=0V) 



ITEM 


SYMBOL 


TEST CONDITION 


vdd 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MAX. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V H 


1 iout| < luA 
v in=Vss.vdd 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


vol 


I^utI < luA 

VlN=V ss ,V DD 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I 0H 


V 0H =4.6V 
V IN =V SS' V DD 


5 


-0.52 




0.44 






-0.36 




mA 


Low Level 
Output Current 


I(3L 


V 0L =0.4V 
VlN=V ss ,V DD 


5 


1.4 




1.1 






0.8 




Input 
Voltage 


High 
Level 


VlH 


] Tout | < iua 

V OUT -0.5V 
VoUT= 4 • 5V 


5 


4.0 




4.0 






4.0 




V 


Low 
Level 


VlL 


5 




1.0 






1.0 




1.0 


Input 
Current 


Level 


IlH 


VlH=5.0V 


5 




0.3 




10- 5 


0.3 




1.0 


UA 


Low 
Level 


TIL 


VlL=0.0V 


5 




•0.3 




AO" 5 


-0.3 




-1.0 


Quiescent 
Supply Current 


TDD 


*VlN=V S s,V D D 


5 




2.0 




10-3 


2.0 




10.0 


UA 



* All valid input combinations. 
SWITCHING CHARACTERISTICS (Ta=25°C, V S s=0V, VpD=5V C L =15pF) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 










ns 


Output Fall Time 


tof 








Propagation 
Delay Time 


"H" to "L" 
Level 


tpLH 


CLOCK - Q 








ns 


"L" to "H" 
Level 


tpHL 








"L" to "H" 
Level 


tpHL 


CLEAR - Q 








ns 


Maximum Clock Frequency 


fmax$ 










MHz 
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TOSHIBA CORPORATION 



Toshiba 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H365P TC40H366P 

SILICON MONOLITHIC 



HEX BUS DRIVERS 

TC40H365P MONINVERTED 3-STATE OUTPUTS 
TC40H366P INVERTED 3-STATE OUTPUTS 



TC4OH365P/TC40H366P is a bus buffer with six 
circuits that has 3-state outputs. 

The outputs become high impedance by setting 
ENABLE input Gj| or G 2 at "H" level. 

Also the output current is so large that ten 
LSTTL inputs may be directly driven. 



MAXIMUM RATINGS 







ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V ss -0.5-vV ss+1 o 


V 


Input Voltage 


VlN 


V ss -0.5^V ss +0.5 


V 


Output Voltage 


v OUT 


V ss -0.5^V ss +0.5 


V 


Input Current 


Tin 


±10 


mA 


Power Dissipation 


p D 


300 


mW 


Storage Temperature 


T stg 


-65^150 


°C 


Lead Temperature/Time 


T sol 


260°C • lOsec 



TRUTH TABLE 



INPUTS 


OUTPUTS 


ENABLE GI 


ENABLE CI 


DATA A n 


Yn 


L 


L 


L 


L 


L 


L 


H 


H 


H 


* 


* 


High Impedance 


* 


H 


* 


High Impedance 


TRUTH TABLE 


INPUTS 


OUTPUTS 


ENABLE Gl 


ENABLE 51 


DATA An 


Yn 


L 


L 


L 


H 


L 


L 


H 


L 


H 


* 


* 


High Impedance 


* 


H 


* 


High Impedance 



*=Don't care 

RECOMMENDED OPERATING CONDITIONS (V S s'°V) 



16 15 14 13 12 111D 9 
n n n 




PIN CONNECTION 



TC40H365 P 

VnD G2 6A 6Y 5A 5Y 4A 4Y 

H5||51EllE51E51E^Pnm 



LiJ LO LiJ lAJ LiJ LiJ LiJ LsJ 

81 U II 2A SY 3A 3Y Vgg 



TC40H366P 

Vjjd OS 6A 61 6A 5Y 4A 4Y 



Lil LsJ LAI L*J LiJ LdJ LzJ L^J 

01 1A 1Y SA ZY 3A 3Y Vgg 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


V D D 




2.0 




8.0 


V 


Input Voltage 


V IN 







_ 


VDD 


V 


Operating Temperature 


T opr 




-40 




85 


°C 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H365P TC40H366P 



ELECTRICAL CHARACTERISTICS (V ss =OV) 



ITEM 


SYMBOL 


TEST 
CONDITION 


V DD 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


VOH 


|I UtI < IP* 
V IN= V SS. V DD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


Vol 


|IqutI < lu A 

IT — IT \T 

V IN" V SS' V DD 


5 


■ 1 "bo 


0.05 


- 


0.0 


0.05 




0.05 


High Level 
Output Current 


lOH 


V0H-4 • ov 
V IN =V SS> V DD 


5 


-0.95 


— 


-0.88 


- 


— 


-0.8 


— 


mA 


Low Level 
Output Current 


InT 

UL 


V OL =0.4V 
VlN=VSS,VDD 


5 


4.7 




4.4 






4.0 




Input 
Voltage 


High 
Level 


VlH 


1 Tout 1 < TyA 

V OH =4.5V 
VOL=0.5V 


5 


4.0 




4.0 






4.0 




V 


Low 
Level 


VlL 


5 




1.0 






1.0 




1.0 


Input 
Current 


High 
Level 


IIH 


V IH =5.0V 


5 




0.3 




TO" 5 


0.3 




1.0 


uA 


Low 
Level 


IlL 


V IL =5.0V 


5 




■0.3 




-10- 5 


-0.3 




1.0 


Quiescent 
Supply Current 


IDD 


*VlN=SS,VDD 


5 




5.0 




0.005 


5.0 




30 


UA 



* All valid input combinations. 



SWITCHING CHARACTERISTICS (Ta=25°C, V ss =0V, V DD =5V, C L =50pF) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 






17 


28 


ns 




tof 




15 




High to Low Level Propagation 
Time 


tpLH 






21 


28 


ns 


Low to High Level Propagation 
Time 


tpHL 






26 


35 


High Level Output Disable 
Time 


tpHZ 






40 


46 


ns 


Low Level Output Disable 
Time 


tpLZ 






28 


35 


High Level Output Disable 
Time 


tpZH 






37 


46 


ns 


Low Level Output Disable 
Time 


tpZL 






30 


39 


Input Capacitance 


C IN 






5 




pF 
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TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRA.' ED CIRCUIT 
TC40H367P, TC40H368P 
SILICON MONOLITHIC 



TENTATIVE 

TC40H367P 3-STATE NON-INVERTING BUFFERS 
TC40H368P 3-STATE INVERTING BUFFERS 



TC40H367P and TC40H368P are six-circuit inver- 
ting buffers having the 3-state output function re- 
spectively. Since the DISABLE inputs for placing 
the output in the disabled state have the circuit 
configuration common for two circuits and four cir- 
cuits, these buffers are suitable for the control of 
four-bit data line. 

The buffers provide large output current capac- 
ity, enabling direct drive of 10 LSTTL inputs. 

They have the functions and pin connections com- 
patible with TTL 74367 and 74368. And TOSHIBA'S 
original TC5012BP is the same as TC40H367P. 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V ss -0.5 Vss+10 


V 


Input Voltage 


VlN 


V ss -0.5 V DD +0.5 


V 


Output Voltage 


v 0UT 


Vss-0.5 Vdd+0.5 


V 


Input Current 


I IN 


10 


mA 


Power Dissipation 


PD 


300 


mW 


Storage Temperature 


T stg 


-65 150 


°C 


Lead Temp . / Time 


Tsol 


260°C 10 sec 



TRUTH TABLES 



TC40H367P 



DISABLE INPUT 


INPUT 


OUTPUT 


L 


L 


L 


L 


H 


H 


H 


* 


Hz 


TC40H368P 


DISABLE INPUT 


INPUT 


OUTPUT 


L 


L 


H 


L 


H 


L 


H 


* 


Hz 



Hz=HIGH IMPEDANCE 
* =Don't care 



RECOMMENDED OPERATING CONDITIONS 



16 15 14 13 12 11 10 9 
m m n i m > i n 




PIN CONNECTION 



TC40H367P 
VDD G2 6A 6Y 5A 5Y 4A 4Y 

m H3i on m fni an rrui m 



I 



LilLlJlJJlAJLiJLiJLZJLlJ 

01 1A 1Y 2A 2Y 3A 3Y VSS 



TC40H368P 
y DD G2 6A 6Y 5A_ 5Y 4A 4Y 



[555 



QJ LU Lil LU LiJ lej LzJ LsJ 

Gl 1A 1Y 2A 2Y 3A 3Y Vss 



ITEM 


SYMBOL 


TEST CONDITIONS 


MIN. 


TYP . 


MAX. 


UNIT 


Supply Voltage 


V D D 




2.0 




8.0 


V 


Input Voltage 


VlN 









VDD 


V 


Operating Temperature 


T opr 




-40 




85 


°c 
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INTEGRATED C I RCUIT 

TECHNICAL DATA 



TC40H367P, TC40H368P 



LOGIC DIAGRAM 



TC40H367P 
DISABLE Gl 



DISABLE G 




TC40H368P 

DISABLE Gl ( '— ^. 

1A^> 

P) 1Y 



(7) 



3Y 



F4Y 



(ID. 



(13) 



5Y 

6Y _(15 
DISABLE G 2 




(13) 
6Y 



ELECTRICA CHARACTERISTICS (Vss = OV) 



ITEM 


SYMBOL 


TSET 
CONDITION 


V D D 
(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V OH 


|!0UT| <lyA 
VIN=VSS. V DD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


vol 


|!0Ut| <lpA 
V IN= V SS' V DD 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Voltage 


I OH 


V0H=4 . 6V 
VlN= v SS. v DD 


5 


-0.95 




-0.88 






-0.8 




mA 


Low Level 
Output Current 


X OL 


V OL=0.4V 
V IN= V SS» V DD 


5 


4.7 




4.4 






4.0 




High Level 
Input Voltage 


%H 


| x OUT| <lyA 
V0H=4 . 5V 
VoL=0.5V 


5 


4.0 




4.0 






4.0 




V 


Low Level 
Input Voltage 


So. 


5 




1.0 






1.0 




1.0 


High Level 
Input Current 


Ij-H 


V IH=5 . OV 


5 




0.3 




10-5 


0.3 




1.0 


yA 


Low Level 
Input Current 


IlL 


VlL=0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent Supply 
Current 


X DD 


* V IN= V SS' V DD 


5 




5.0 




0.005 


5.0 




30 .0 


PA 



* All valid input combinations 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H367P, TC40H368P 



SWITCHING CHARACTERISTICS (Ta=25°C, V ss =OV, V DD =5V, C L =50pF, R L =lkfl) 



ITEM 


SYMBOL 


TEST 
CONDITION 


TC40H367P 


TC40H368P 


UNIT 


MIN. 


TYP. 


MAX. 


MIN. 


TYP . 


MAX. 


Output Rise Time 


tor 






20 


40 




20 


40 


ns 


Output Fall Time 


tof 






20 


40 




20 


40 


(LOw-*High) Propagation 
Delay Time 


tpLH 






27 


60 




30 


60 


ns 


(High-*Low) Propagation 
Delay Time 


t Til 

c pHL 






30 


60 




32 


60 


High Level Disable 
Output Time 


tpHZ 






30 


60 




30 


60 


ns 


Low Level Disable Output 
Time 


tpLZ 






30 


60 




30 


60 


High Level Disable 
Output Time 


fc pZH 






27 


60 




27 


60 


ns 


Low Level Disable Output 
Time 


tpZL 






30 




30 


60 


Input Capacity 


ClN 






5 






5 




pF 


Disable Output Capacity 


Cout 






20 

1 1 






20 




pF 



TOSHIBA CORPORATION 



81 



INTEGR ATEDC I RCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H373P 



SILICON MONOLITHIC 



TC40H373P OCTAL "D" TYPE LATCH (3-STATE OUTPUTS) 



TC40H373P is a "D" type latch with eight cir- 
cuits that 3-state output control terminals. 

When OUTPUT-CONTROL input is at "H" level, if 
ENABLE is set at "H" level, the data is output as it 
is or if ENABLE is set at "L" level, the output holds 
the data immediately before ENABLE is changed from 
"H" to "L". 

Regardless of other inputs, the output becomes 
high impedance by setting OUTPUT-CONTROL at "H" 
level . 

The eight circuits are common to OUTPUT-CONTROL 
input and ENABLE input. The functions and pin as- 
signment of TC40H373P are the same as those of 
74LS373. 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


Vdd 


V SS -0.5W SS +10 


V 


Input Voltage 


VlN 


V ss -0. 5n,V Drr l-0. 5 


V 


Output Voltage 


V OUT 


V ss -0.5W DD +0.5 


V 


Input Current 


Tin 


±10 


mA 


Power Dissipation 


p d 


300 


mW 


Storage Temperature 


T stg 


-65 ^ 150 


°C 


Lead Temperature/Time 


Tsol 


260°C ■ lOsec 



TRUTH TABLE 



INPUTS 


OUTPUTS 


OUTPUT CONTROL 


ENABLE G 


DATA 


Q 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


* 


Qo 


H 


A 


* 


High Impedance 



*=Don T t care 



BLOCK DIAGRAM 



. 19 18 17 16 15 14 13 12 11 

ih rfi rh rft rh j rj-i rfi rp rh r) .- 



1 23*58780 10 




PIN CONNECTION 




OUTPUT U)js. 
CONTHOL V~ 



SB4BLB ii^^,o_ 



(3) 
IB 




INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H3 



TC40H373P 



RECOMMENDED OPERATING CONDITIONS (V S s= V) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


VlN 









VDD 


V 


Operating Temperature 


Topr 


- 


-40 


- 


85 


°c 



ELECTRICAL CHARACTERISTICS 0v ss =OV) 



ITEM 


SYMBOL 


TEST CONDITION 


V DD 
(V) 


-4 
MIN. 


0°C 25°C 
MAX. 1 MIN. 1 TYP . 1 MAX. 


8 

MIN. 


!^UuNIT 
MAX. 


High Level 
Output Level 


V H 


JioutI < lyA 

7 IN=VSS,VDD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Level 


Vol 


|I Ut| < luA 
VlN=VDD,Vss 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I 0H 


Voh=4.6V 
VlN= v SS. v DD 


5 


-0.95 




-0.88 






-0.8 




mA 


Low Level 
Output Current 


*OL 


V OL =0.4V 

vin=v D d. v ss 


5 


4.7 




4.4 






4.0 




Input 
Voltage 


High 
Level 


V IH 


1 !0UT 1 < lyA 
V UT=0.5V 

VouT=4.5V 


5 


4.0 




4.0 






4.0 




V 


Low 
Level 


VlL 


5 




1.0 






1.0 




1.0 


Input 
Current 


High 
Level 


IlH 


Vih=5.0V 


5 




0.3 




10-5 


0.3 




1.0 


UA 


Low 
Level 


IlL 


Vil=0.0V 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent 
Supply Current 


I DD 


*VIN=VSS,V D D 




5 




2.0 




io- 3 


2.0 




10.0 


UA 



SWITCHING CHARACTERISTICS (Ta=25°C, V ss =0V, V DD =5V, C L =50pF) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX . 


UNIT 


Output Rise Time 


tor 






20 


35 


ns 


Output Fall Time 


tof 


— 


20 


35 


Propagation 
Delay Time 


"H" to "L" 
Level 


tpLH 


DATA - Q 




39 


50 


na 


"L" to "H" 
Level 


tpHL 




33 


43 


Propagation 
Delay Time 


"H" tc "L" 
Level 


tpLH 


ENABLE -Q 




39 


50 


ns 


"L" to "H" 
Level 


tpHL 




35 


46 


ns 


Output 

Disable 

Time 


High Level 


tpHZ 


OUTPUT 
CONTROL" Q 

R L =lk!i 




25 


32 


ns 


Low Level 


tpLZ 




27 


35 


Output 

Disable 

Time 


High Level 


tpZH 




27 


35 


ns 


Low Level 


tpZL 




30 


39 



TOSHIBA CORPORATION 
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INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 

TC40H374P 

SILICON MONOLITHIC 



TC40H374P OCTAL "D" TYPE FLIP-FLOPS 



Unit in nun 



TC40H374P is a "D" type flip-flop with eight 
circuits that has 3-STATE output control terminals. 

When OUTPUT-CONTROL input is at "L" level, the 
data is transmitted to the output by the rising edge 
of CLOCK. 

If OUTPUT-CONTROL input is set at "H" level, 
the output becomes high impedance regardless of 
other outputs. 

CLOCK anc OUTPUT-CONTROL input are common to 
eight circuits. 

The functions and pin assignments of TC40H374P 
are the same as those of 74LS166. 



MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V SS -0.5^V SS +10 


V 


Input Voltage 


VlN 


V ss -0.5^V DD +0.5 


V 


Output Voltage 


v OUT 


V ss -0.5<vV DD +0.5 


V 


Input Current 


: IN 


±10 


mA 


Power Dissipation 


P D 


300 


mW 


Storage Temperature 


T stg 


-65 -v 150 


°C 


Lead Temperature/Time 


T sol 


260°C • lOsec 



TRUTH TABLE 



INPUTS 


OUTPUT 


OUTPUT 
CONTROL 


CLOCK 


DATA 


9 


L 


T 


H 


H 


L 


T 


L 


L 


L 


I 




Ho 


H 


% 


m 


High Impedance 


Don't care 

BLOCK DIAGRAM 



20 19 IB 17 16 

Jl rfi rfi tfi rf 


15 1113 12 1 

rfi if rfi rti r) 










'6.5MAX 


j^Rl.O 

V 4j4j 4j lL 


in djm-iyrr 






PIN CONNECTION 



OUTPUTlT- 
CONTROLlA 



Li 1 ?* 



2D[ 

3q[6 ipi- 

3D 



Eilff 

01 

— 

v ss |io 



1§]8D 



£3- 



CK D 



0E 



-en. 



— ^j-^n 

-°<] ll]cLOCK 



OUTPUT (1) J\ 
C0NTR0L~^V 



(U) 

CLOCK — C>» 




IMTR^RATFnflRfUIT 




TC40H374P 


TECHNICAL DATA 







RECOMMENDED OPERATING CONDITIONS (v ss =OV) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


vdd 




2.0 




8.0 


V 


Input Voltage 


VlN 









vdd 


V 


Operating Temperature 


Topr 




-40 




85 


°C 



ELECTRICAL CHARACTERISTICS (V SS =0V) 



ITEM 


SYMBOL 


TEST CONDITION 


V DD 
(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP . 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V H 


1 lOUT | < lUA 
VlN=Vss,VDD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


Vol 


|I ut| < 1"A 
VlN=Vss,VDD 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


I 0H 


V OH =4.6V 
V IN =V SS> V DD 


5 


-0.95 




-0.88 






-0.8 




mA 


Low Level 
Output Current 


*OL 


V OL =0.4V 
ViN= v SS.VDD 


5 


4.7 




4.4 






4.0 




Input 
Voltage 


High 
Level 


VlH 


UoutI < lyA 

Vqut-0-SV 
V0UT=4.5V 


5 


4.0 




4.0 






4.0 




V 


Low 
Level 


VlL 


5 




1.0 






1.0 




1.0 


Input 
Current 


High 
Level 


VlH 


V IH =5.0V 


5 




0.3 




10- 5 


0.3 




1.0 


uA 


Low 
Level 


VlL 


v IL =o.ov 


5 




-0.3 




-10-5 


-0.3 




-1.0 


Quiescent 
Supply Current 


IDD 


*VlN=V S S,V D D 


5 




2.0 




10-3 


2.0 




10.0 


yA 



* All valid input combinations. 



SWITCHING CHARACTERISTICS (Ta=25°C, V S s=0V, VpD=5V, C Tj =50pF) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX . 


UNIT 


Output Rise Time 


tor 






20 


35 


ns 


Output Fall Time 


tof 




20 


35 


Propagation 
Delay Time 


"H" to "L" Level 


tpLH 


CLOCK - Q 




39 


50 


ns 


"L" to "H" Level 


tpHL 




35 


46 


Output 

Disable 

Current 


High Level 


tpHZ 




OUTPUT 
CONTROL Q 
R L =lkfi 




25 


32 




Low Level 


tpLZ 




27 


35 


ns 


High Level 


tpZH 




27 


35 


Low Level 


tpZL 




30 


39 


Maximum Clock Frequency 


fmax^ 




10 


20 




MHz 



TOSHIBA CORPORATION 



85 




INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC40H375P 

SILICON MONOLITHIC 



TC40H375P 4-BIT BISTABLE LATCH 



TC40H375P is a latch with four circuits that has 
ENABLE input common to two circuits. 

When ENABLE input is at "H" level, the data input 
is transmitted to the output as it is. If ENABLE 
input is changed over from "H" to "L", the output 
holds the DATA input existing immediately before 
ENABLE input falls. When ENABLE input is at "L" 
level, the outputs are not affected by the change in 
DATA input. 



MAXIMUM RATINGS 



LOGIC DIAGRAM 



ENABLE!. S Jfi 

a 



ENABLES. 4 

a 




With all inputs and protection 
circuit contained. 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


VDD 


V SS -0.5^V SS+ 10 


V 


Input Voltage 


*u 


V ss -0.5-\.V DD+ o. 5 


V 


Output Voltage 


v OUT 


V S s-0.5^V Drj -r0.5 


V 


Input Current 


X IN 


tlO 


mA 


Power Dissipation 


PD 


300 


mW 


Storage Temperature 


T stg 


-65 ^ 150 


°C 


Lead Temperature/Time 


T sol 


260°C • lOsec 




PIN CONNECTION 



pi pi ixq [Bi pi m m m 




TRUTH TABLE 



INPUTS 


OUTPUTS 


DATA 


ENABLE 


a 


a 


L 


H 


L 


H 


E 


B 


H 


L 


X 


L 


No Change 



X = Don't Care 
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TOSHIBA CORPORATION 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H375P 



RECOMMENDED OPERATING CONDITIONS (Vss=Q-OV) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


MAX. 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


Vp 









VDD 


V 


Operating Temperature 


Topr 




-40 




85 


°c 



ELECTRICAL CHARACTERISTICS (V S s=0.0V) 



ITEM 


SYMBOL 


TEST 
CONDITION 


v D p 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


V H 


^OUll < !uA 
VlN=Vss,VDD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


VOL 


1 TOUT 1 < lyA 

VlN= v SS.VDD 


5 




0.52 




0.0 


0.05 




0.05 


High Level 
Output Current 


I OH 


V OH =4.6V 
VlN= v SS. v DD 


5 


-0.52 




0.44 






-0.36 




mA 


Low Level 
Output Current 


lOL 


V OL =0.4V 
VIN=VSS.VDD 


5 


1.4 




1.1 






0.8 




Input 
Voltage 


High 
Level 


V IH 


UoUtI < !pA 

V OUT =0.5V 

V0UT=4-5V 


5 


4.0 




4.0 






4.0 




V 


Low 
Level 


V IL 


5 




1.0 






1.0 




1.0 


Input 
Current 


High 
Level 


VlH 


V IH =5 . 0V 


5 




0.3 




10-5 


0.3 




1.0 


UA 


Low 
Level 


VlL 


Vl L =0.0V 


5 




-0.3 




-L0- 5 


-0.3 




-1.0 


Quiescent 
Supply Current 




* V IN =V SS> V DD 


5 




2.0 




10 


2.0 




10.0 


PA 



SWITCHING CHARACTERISTICS (Ta=25°C, V SS =0V, V 3 d=5V, C L =15pF) 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 






20 


40 


ns 


Output Fall Time 


tof 


20 


40 


Propaga- 
tion 
Delay 
Time 


"H" to "L" 
Level 


tpLH 


DATA - Q, TJ 




45 




ns 


"L" to "H" 
Level 


tpHL 




38 




"H" to "L" 
Level 


tpLH 


ENABLE - Q , Q 




43 




ns 


"L" to "H" 
Level 


tpHL 




41 




Minimum Enable Pulse 
Width 


tw 








45 




ns 


Minimum Hold Time 


thold 








15 




ns 


Minimum Hot Up Time 


tset-up 










28 




ns 


Input Capacitance 


C IN 








5 




pF 



87 



tfoduba 



INTEGRATEDCIRCUIT 



TECHNICAL DATA 



"C2M0S" digital integrated circuit 

TC40H386P 
SILICON MONOLITHIC 



TENTATIVE 

TC40H386P QUAD 2-INPUT EXCLUSIVE OR GATES 
PIN CONNECTION 



Unit in mm 



VDD 4A 4B 4Y 3Y 3A 3B 

[i4i [Tii m m fi m m 




LiJ LAJ LAI LAJ 111 L±J LlI 

1A IB 1Y 2Y 2A 2B V SS 



2A 2B 




14 13 12 1110 9 




MAXIMUM RATINGS 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V S S-0.5^,Vdd+10 


V 


Input Voltage 


ViN 


V S s-0.5^Vdd+0.5 


V 


Output Voltage 


v OUT 


V ss -0.5M/dd+0.5 


V 


Input Current 


ViN 


±10 


in A 


Power Dissipation 


PD 


300 


mW 


Storage Temp. 


Tstg 


-65M.50 


•c 


Lead Temp./ Time 


Tsol 


260°C-10 sec 


CIRCUIT DIAGRAM 



TRUTH TABLE 



INPUTS 


OUTPUT 


B 


A 


Y 


L 


L 


L 


L 


H 


H 


H 


L 


H 


H 


H 


L 



INPUT A O 



INPUT B O- 




■o Vtjd 



O OUTPUT Y 



* All inputs are equipped 
with protection circuit. 
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TOSHIBA CORPORATION 



tfotiuba 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC40H386P 



RECOMMENDED OPERATING CONDITIONS (V ss =O.OV) 



ITEM 


SYMBOL 


TEST CONDITIONS 


MIN. 




TYP. 


MAX. 


UNIT 


















Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


Vis 









VDD 


V 


Operating Temp. 


T opr 




-40 




85 


°C 



ELECTRICAL CHARACTERISTICS (V ss =O.0V) 



ITEM 


SYMBOI 


TEST 
CONDITIONS 




40°C 


25°C 


85°C 


UNIT 


VDD 
(V) 


MIN. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


MAX. 




High Level 
Output Voltage 


V H 


| :[ 0UT| <lyA 
V IN=VSS,VDD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


vol 


| !0UT | <luA 
V IN= V SS> V DD 


5 




0.05 




0.0 


0.05 




0.05 


High Level 
Output Current 


X OH 


V 0H=4 . 6V 
V IN=VSS,VDD 


5 


-0.52 




-0.44 






-0.36 




mA 


Low Level 
Output Current 


lOL 


V OL=0.4V 
V IN= V SS V DD 


5 


1.4 




1.1 






0.8 




High Level 
Input Voltage 


V IH 


l I 0UT| <1uA 
V OUT=0.5V 
V OUT=4 . 5V 


5 


4.0 




4.0 






4.0 




V 


Low Level 
Input Volatge 


*k 


5 




1.0 






1.0 




1.0 


Input 
Current 


"H" Level 
"L" Level 


tvs. 


V IH=5 . 0V 
VlL=0 . 0V 


5 
5 




0.3 
-0.3 




10-5 
-10-5 


0.3 
-0.3 




1.0 
-1.0 


yA 


Quiescent 
Current 


:upply 




* V IN= V SS> V DD 


5 




2.0 




io-2 


2.0 




10.0 


yA 



* All valid input combinations 
SWITCHING CHARACTERISTICS (Ta=25°C, VsS =Q -0V, C L =15pF) 



ITEM 


SYMBOL 


TEST 
CONDITIONS 


VDD (V) 


MIN. 


TYP. 


MAX. 


UNIT 


Output Rise Time 


tor 


Fig. 1 


5 




17 


31 


ns 


Output Fall Time 


tof 


Fig. 1 


5 




14 


27 


Propagation 
Delay Time 


(L-H) 


tpLH 


Fig. 1 


5 




21 


31 


ns 


(H-L) 


tpHL 


5 




21 


31 


Propagation 
Delay Time 


(L-H) 


tpLH 


Fig. 2 


5 




24 


24 


(H-L) 


tpHL 


5 




26 


3" 


Input Capacitance 


CIS 






5 




pF 



SWITCHING TIME TEST CIRCUITS 







Fig. 1 



VDD 



Fig. 2 



VDD 




X 



C L =15pF 



n tJt 



CL=15pF 



TOSHIBA CORPORATION 



t/ashiha 



INTEGRATEDCIRCUIT 

TECHNICAL DATA 



"C 2 MOS" DIGITAL INTEGRATED CIRCUIT 
TC50H000P TC50H001P 

SILICON MONOLITHIC 



TC50H000P HEX BUFFER/CONVERTER INVERTING TYPE 
TC50H001P HEX BUFFER/CONVERTER NONINVERTING TYPE 



TC50H00 OP 



NC 6Y 6A NO 5Y 5A 41 4A 



g<h v<y\ 



TC50H001P 



LiJLlJLlJLtJilJLiJLlJLlJ 

TOD 1Y 1A 2Y 2A 3Y 3A VS3 
NC 6Y 6A NC Si 5A 4Y 4A 



LiJlAlUUliJLiJIiJLLlLd 

VDD 1Y 1A 2Y 2A 3Y 3A VSS 



MAXIMUM RATINGS 



RECOMMENDED OPERATING CONDITIONS (V SS =OV) 



ITEM 


SYMBOL 


RATING 


UNIT 


Supply Voltage 


V D D 


V SS -0.5^V SS +10 


V 


Input Voltage 


VlN 


V ss -0.5^V ss+ o.5 


V 


Output Voltage 


v OUT 


V ss -0.5^V DD +0.5 


V 


Input Current 


I IN 


±10 


mA 


Power Dissipation 


PD 


300 


mW 


Storage Temperature 


T stg 


-65^150 


°C 


Lead Temperature/Time 


Tsol 


260°C • lOsec 



1 1 BIO 







12345678 
19.9 MAX. 




CIRCUIT DIAGRAM 



TC50H0OOP /g 



, OUTPUT 
Y 



T050H001P Ve 



. OUTPUT 
Y 



-o v ss 



ITEM 


SYMBOL 


TEST CONDITION 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage 


VDD 




2.0 




8.0 


V 


Input Voltage 


VlN 









18 


V 


Operating Temperature 


T opr 




-40 




85 


°C 



90 




INTEGRATEDCIRCUIT 

TECHNICAL DATA 



TC50H000P TC50H001P 




ELECTRICAL CHARACTERISTICS (v S s=0-OV) 



ITEM 


SYMBOL 


TEST 
CONDITION 


vdd 

(V) 


-40°C 


25°C 


85°C 


UNIT 


MIN. 


MAX. 


MIN. 


TYP . 


MAX. 


MIN. 


MAX. 


High Level 
Output Voltage 


VOH 


1 Tout I < iua 

VIN=VSS,VDD 


5 


4.95 




4.95 


5.0 




4.95 




V 


Low Level 
Output Voltage 


VOL 


1 lOUT | < lpA 
VIN=VSS,VSS 


5 


- 


0.05 


- 


0.0 


0.05 




0.05 


High Level 
Output Current 


T 

i 0H 


V H=4.6V 
V IN=VSS,VDD 


5 


-1.04 


- 


-0.88 




- 


-0.72 


- 


mA 


Low Level 
Output Current 


I 0L 


V OL =0.4V 
VIN=VSS,V D D 


5 


2.8 




2.2 






1.6 




Input 
Voltage 


High Level 


VlH 


|i ut| < Iua 

V OUT =0.5V 
V nIIT =4.5V 


5 


4.0 




4.0 






4.0 




V 


Low Level 


V IL 


5 




1.0 






1.0 




1.0 


Input 
Current 


High Level 


IlH 


Vih=5 . OV 


5 




0.3 




10-5 


0.3 




1.0 


PA 


Low Level 


x a 


VlL=0.0V 


5 




-0.3 




■ID- 5 


-0.3 




1.0 


Quiescent 
Supply Current 


IDD 


*v IN =v ss ,v DD 


5 




2.0 




10-3 


2.0 




1.0 


VIA 



SWITCHING CHARACTERISTICS(Ta=25°C, V S s=0V , VpD=5V, CL=50PF) 



ITEM 


SYMBOL 


TEST 
CONDITION 


TC50H000P 


TC50H001P 


UNIT 


MIN. 


TYP. 


MAX. 


MIN. 


TYP . 


MAX. 


Output Rise Time 


tor 


Fig. 1, 2 




20 


40 




20 


40 


ns 


Output Fall Time 


tof 




20 


40 




20 


40 


Propagation 
Delay time 


H to L" 
Level 


c pLH 


Fig. 1, 2 




18 


36 




22 


44 


ns 


"L" to "H" 

Level 


tpHL 




15 


30 




19 


38 



SWITCHING TIME TEST CIRCUITS (flN=lMHz, Duty Cycle=50%) 



Fig 




TOSHIBA CORPORATION 
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INTEGRATED CIRCUIT 



TECHNICAL DATA 



TC40H042P BCD-TO-DECIMAL DECODER/DRIVER 

INPUTS OUTPUTS 



9 8 



V DD A B 



A B CD 
0123456789 



'J y LLL 



LAJ LAJ LAJ LiJ LAJ LiJ W 

1 2 3 4 5 6 V SS 



TC40H076P 
TC40H076AP 



DUAL J-K FLIP-FLOP (PULSE TRIGGER) 
DUAL J-K FLIP-FLOP (EDGE TRIGGER) 



[Ii^[l5^|T4^[li][j^[TT]|To][~9~| T040H076P 




ON TABLE 
TC40H076AP 





INPUTS 


OUTPUTS 


I NPUTS 


OUTPUTS 


PRE- 


CL- 


CL- 


J 


K 


ft ft 


PRE- 


CL- 


CL- 


J 


K 




SET 


EAR 


OCK 






SET 


EAR 


OCK 




ft ft 


L 


H 


iSS 






H L 


L 


H 


SK 




M 


H L 


H 


L 


38c 


■;■ 


K 


L H 


H 


L 


Si 


* 


Si 


L H 


L 


L 


M 


i*j 


* 


H H 


L 


L 






* 


H H 


H 


H 


_TL 


L 


L 


NO CHANGE 


H 


H 




L 


L 


NO CHANGE 


H 


H 


XL 


H 


L 


U L 


H 


H 


i 


H 


L 


B L 


H 


H 


_n_ 


L 


H 


L H 


H 


H 


I 


L 


H 


L H 


H 


a 


_TL 


H 


H 


TOGGLE 


H 


H 


I 


H 


H 


TOGOLE 




H 


H 


t 






NO CHANGE 



TC40H107P 
TC40H107AP 



DUAL J-K FLIP-FLOP (PULSE TRIGGER) 
DUAL J-K FLIP-FLOP (EDGE TRIGGER) 



Ejn Ejn 

Q 1 



HI [To] jyi m 



ft ft 



X 



LiJ liJ LiJ LAJ LlI LiJ LzJ 

r-t H ' — I H « , Ci tO 



T040H107P 



FUNCTION TABLE 

TC40H107AP 



INPUTS 


OUTPUTS 


INPUTS 


OUTPUTS 


CL- 
EAR 


CL- 
OCK 




K 


1 ft 


CL- 
EAR 


CL- 
OCK 


j 


K 


ft ft 


L 




« 


* 


L H 


L 




M 




L H 


H 


n 


L 


L 


NO CHANGE 


H 


4 


L 


L 


NO CHANGE 


H 




H 


L 


H L 


H 


I 


a 


L 


H L 


H 




L 


H 


L H 


H 


I 


L 


H 


L H 


H 


n 


H 


H 


TOGGLE 


H 


I 


H 


H 


TOOGLE 




H 


T 


•X: 


SK 


NO CHANGE 
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TOSHIBA CORPORATION 



TECHNICAL DATA 



TC40H147P 10 LINE-4 LINE PRIORITY ENCODER 



OUT- 
PUT , 

NC D 3 



k I A A L 



D 3 2 1 9 

5 6 7 



ihihihihihih 



OUTPUTS 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C D 


L 


11 


H 


H 


Ii 


H 


H 


U 


H 


L 


H 


H H 


* 


L 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H H 


■ 


38 


L 


H 


H 


B 


H 


H 


H 


L 


L 


H H 


38 


38 


K 


L 


H 


H 


H 


H 


H 


H 


H 


L H 


is 


38 


38 


58 


L 


H 


H 


H 


H 


L 


H 


L H 


k 


• i 


ss ss 


L 


a 


H 


H 


H 


L 


L H 


■v. 




38 


38 


38 


38 


Ii 


H 


H 


L 


L 


L H 


iS 




38 




38 


m 


38 


L 


H 


H 


H 


H L 


m 


M 


38 


38 


m 


3s 


38 


38 


L 


L 


H 


H L 


ii 


Ii 


H 


H 


H 


H 


H 


H 


H 


11 


II 


H H 



TC40H148P 8 LINE-TO-3 PRIORITY ENCODER 



FUNCTION TABLE 



A b A b I i 



I . .? .. ? .. ? . .FT 



LI LL LLLLL 

4 5 6 7 EI A2 Al V ss 



INPUTS 


OUTPUTS 


EI 





1 


2 


3 


-i 


5 


6 


7 


AO 


Al 


A2 


as 


BO 


L 


L 


a 


H 


B 


H 


n 


H 


H 


H 


H 


B 


L 


H 


L 


38 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


L 


H 


L 


38 


SS 


L 


a 


H 


H 


H 


H 


B 


L 


B 


L 


a 


L 


ss 


38 


38 


L 


H 


H 


H 


H 


L 


L 


B 


L 


ii 


L 


38 


38 


38 


38 


L 


H 


H 


H 


B 


B 


L 


L 


i-i 


L 


3* 


38 


38 


38 


38 


It 


H 


B 


L 


B 


L 


L 


U 


L 


38 


38 


38 


38 


38 


38 


L 


H 


H 


L 


L 


L 


H 


L 


38 


38 


38 


38 


38 


38^ 


38 


L 


L 




L 


L 


a 


L 


H 


H 


H 


H 


H 


H 


H 


B 


B 


B 


B 


H 


L 


H 




38 


38 




■:> 


38 


38 


38 


B 


H 


H 


B 


H 



TC40H151P l-OF-8 DATA SELECTOR/MULTIPLEXER 



FUNCTION TABLE 



DATA INPUTS 



DATA SELECT 



V ED 4 5 6 7 A B 



D4 


D5 


D6 


D7 


A 


B 


D3 










G 


D2 


Dl 


DO 


Y 


W 


S 



i.i.i.i. .v^r 



LLLLLLLLiJ 

3 Z 1 Y W S V ss 



DATA INPUTS 



OUTPUTS STROBE 



L 

DO 

Dl 

D2 

D3 

D4 

D5 

D6 



B 

DO 

Dl 

D2 

D3 

D4 

D5 

D6 

D7 
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INTEGRATED CIRCUIT 

TECHNICAL DATA 



TC40H160P SYNCHRONOUS 4-BIT DECADE COUNTER (ASYNCHRONOUS CLEAR) 

TC40H161P SYNCHRONOUS 4-BIT BINARY COUNTER (ASYNCHRONOUS CLEAR) 

TC40H162P SYNCHRONOUS 4-BIT DECADE COUNTER (SYNCHRONOUS CLEAR) 

TC40H163P SYNCHRONOUS 4-BIT BINARY COUNTER (SYNCHRONOUS CLEAR) 



RIPPLE 
CARRY 
OUT- 



v DD put qji q,B ac <4D T load 




LjJ LAJ LkJ LAJ LAJ LiJ LzJ L^J 

CLEAR CLOCK A B C D P Vgg 
DATA INPUTS ENABLE 



TC40H194P 4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 

Vde ftA <ZB HC HD CLOCK SI SO 



CIA Q.S 


Q.C 




CK 


SI 


CLEAR 








SO 


R A 


» 


C 


D 


L 



LiJL^JLLlLlJLiJLiJL^JLiJ 

CLEAR SHIFT A B C D SHIFT Vgg 

RIGHT • ' LEFT 

SERIAL PARALLEL SERIAL 

INPUT INPUTS INPUT 



FUNCTION TABLE 



I NPUTS 


OUTPUTS 


CLEAR 


MODE 


CLOCK 


SERIAL 


PARALLEL 


OA 


9.B 


ac 


ID 


81 


BO 


LEFT 


RIGHT 


A 


B 


c 


D 




L 


* 


* 


m 


■X 


■i- 


i! 


X 


X 


X 


L 


L 


L 


L 


H 


X 


* 


L 


M 


x 




* 


X 


X 


Q.AO 


Q,BO 


aCO 


4DO 


H 


H 


B 


T 


is 


X 


a 


to 


c 


d 


a 


b 


c 


d 


H 


L 


B 


T 


•X 


H 


x 


X 


X 


X 


B 


ClAn 


CiBn 


CICn 


H 


L 


B 


T 


X 


L 


x 


x 


X 


X 


L 


ClAn 


4Bn 


SlCn 


H 


H 


L 


T 


B 


X 


X 


x 


X 


X 


CLBtl 


4Cn 


dim 


H 


B 


H 


L 


T 


L 


X 


x 


x 


X 


X 


Q,Bn 


CICn 


HDn 


L 


H 


L 


L 


•5: 


X 


X 


X 


x 


X 


•X 


QAO 


HBO 


ClCO 


aDo 



